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BUILT-IN HEATING ELEMENTS 
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To extend peace in the home. . 

to promote usefulness in appliances long after the 
bloom of newness has worn off . . . to create good 
will rather than ill will... to generate greater 
dealer and customer satisfaction in the appliances 
you sell them... standardize on Corditis-free Belden 
Electrical Cords. Thus, your products will carry a 
sincere expression of your New Year’s greeting 


... one that will carry through the entire year. 


BELDEN MANUFACTURING COMPANY + 4633 WEST VAN BUREN STREET, CHICAGO 
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- - -and Lubrieated for Life 


Seven million N-D-Seals have been put into use since New De- 
parture originated the self-sealed bearing nine years ago... . 
New Departure’s experience and creative engineering still give the 
most effective seals. New Departure, Division General Motors Cor- 


poration, Bristol, Connecticut; Detroit, Chicago and San Francisco. 


another new departure by 


NEW DEPARTURE 


PIONEER OF SELF-SEALED BEARINGS ... 
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In whatever way you may use resistance 

wire, you protect your own interests, by using 

CHROMEL. For about 30 years, we have put 

almost all our effort on this one alloy. Natu- 

rally, we’ve learned what you wantinsuch a prod- 

uct—and 30 years of work have taught us how 

to meet those requirements with Chromel—which, 

as a heating-element alloy, is noted for its fine dura- 

bility; wire that has uniform resistance;even stretch; 
smooth, bright finish and right temper that makes the 

wire nice to handle. Our Catalog K (B) contains much 
useful information, presented in a way that makes it easy 
to apply. Send for your copy . . . Hoskins Mfg. Co., Detroit. 


CHROMEL 


/ve_THAT MADE ELECTRIC HEAT POSSIBLE 


FLECTRICAL MANUFACTURING, published monthly by the GAGE PUBLISHING CO., 232 Madison Ave., New York, N. ¥Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20, 1934, Vol. 19, No. 1. 
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NEW 7APERED -TWISTED \EETH 
PROVIDE AMAZING LOCKING POWER 


We ae connections are locked with Shakeproof they are posi- 

tively protected against the damaging effects of vibration. 

Three vital mechanical forces function co-operatively to prevent 

the nut or screw from working loose. First, there’s Strut-Action, 

produced by each tooth biting into both nut and work surfaces and 

setting up a powerful leverage against any backward movement 

of the nut. Second, is Spring-Tension, the force that, under vibra- 

tion, keeps the teeth biting ever deeper and assures a permanently 

tight lock. And, third, there’s Line-Bite at initial contact, which 

means that a substantial portion of each biting edge is effective 
immediately to form a really tight lock. 


FREE TEST RING PROVES IT! 


You can see for yourself how Shakeproof Lock Washers 
do deliver greater locking —— Our free test ring, 
holding an assortment of five different sizes in both 
External and Internal types, is yours for the asking. Get 
acquainted with Shakeproof’s new tapered-twiste teeth 
now—write for your Free Test Ring today! 


SHAKEPROOF LOCK WASHER CO. — 


Distributor of Shakeproof Products 
Manufactured by Illinois Tool Works 
2533 N. Keeler Ave., Chicago, Illinois 


In Canada: Canada Illinois Tools, Lid., Toronto, Ont. 
Copr. 1936 Iinois Tool Works 





U.S. Patent Nos. 1,862,486 1,909,476 9¢),4 


1.419.564 1,782,387 l 04,122 )64,8 v aa os 


Other Patents Patents Pending Foreign Pater 








NATIONAL CONSUMER ADVERTISING 


e@ Appearing in Good Housekeeping, American Home, 
McCall's, Pictorial Review and Woman’s Home Companion 
on regular schedule, with a total of more than ten million 
monthly circulation, directs the consumer to electrical ap- 
pliances with Mark-Time Switches as standard equipment. 
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WILL HELP SELL YOUR PRODUCT 


IME MARCHES ON. A few years ago manufacturers cautiously felt 
aes way along by trying out time-control devices as standard 
equipment. The response was immediate. Today, alert makers of elec- 
trical products are adopting MARK-TIME units. Its features (originated 
by MARK-TIME) are recognized by the very people who will buy your 
products in the retail showrooms of America. 

Absolute reliability of MARK-TIME—and long life without adjustments 
or service, insure the friendship of your customers, because they are 
our friends. They want MARK-TIME. 

Large space advertising in national magazines is telling them of the 
MARK-TIME features. “What? No timer?” asked the shopper of yester- 
day. Today, she asks, “What? No MARK-TIME?” 

Thus, it becomes distinctly to the advantage of product-manufactur- 
ers to adopt the genuine, the original, the accepted time-control device 
—MARK-TIME, employing the simplified escapement principle. 

Let our engineers talk with you about the applications of MARK-TIME 
to your product. They are not “salesmen.” They are product engineers. 
They talk your language. They will tell you how easily you can install 
the unit which cuts the current after the passage of the number of 
minutes indicated by the pointer on the dial. 


M. H. RHODES INC. * ROCKEFELLER CENTER, NEW YORK, N. Y. 


CANADA: AMALGAMATED ELECTRIC CORPORATION, LTD., TORONTO 
OFFICES IN PRINCIPAL CITIES. IF NOT LISTED, CALL INFORMATION 
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HOW MARK-TIME Stands in the 
Permanent Waving Industry 


This chart shows how, in three years, 
Mark-Time dominated the permanent 
waving industry. This same record is 


about to repeat itself in many other in- 
dustries. Mark-Time has been adopted 
by hundreds of manufacturers of ap- 
pliances. It times the operation of wash- 
ing-machines, toasters, gas and electric 
ranges, sun lamps and other products 
where timing is vital. 





MARK-TIME SWITCH 


Mark-Time Products are covered by more than 20 issued patents. Patents pending 
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An Unusual Case Study 
in Simplified Design... 


M@ GRAPHIC illustration of the 
A multiple ady antages of design- 
ing with Bakelite Molded is pro- 
vided by this new type ultra-violet 
ray lamp, the “Life-Lite”. Through 
use of this material, an attractive 
and convenient exterior design is 
obtained, and construction and 
assembly are simplified. 

Rich color and permanent lustre 
are important styling assets which 
Bakelite Molded contributes with- 
out supplementary polishing or 
finishing. The curves and contours 
of this appliance are readily ob- 
tained, because of the excellent 
molding characteristics of this ma- 
terial. 

In production and assembly, even 
vreater benefits are furnished by 
Bakelite Molded. Each of the three 
component parts is completed in a 
single molding operation. All posts, 


vrooves, recesses and through-holes 
and relief-lettering are formed, 
metal inserts permanently and ac- 
curately positioned, and exterior 
lustre and stippling effect are ob- 
tained in the same operations. 
Other characteristics of Bakelite 
Molded which contribute to this 
improved design are: mechanical 
strength, electrical and thermal in- 
sulation, light weight, and high re- 


sistance to heat, ultra-violet rays, 





oil and perspiration. 


he Eee SE Ce R POR A TE ON, 24:7 PA ee AVE 
BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin 


The registered trade morks shown above distinguish moterols 
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J by Bakelite Corporation. Under the capital “8” « the 


THE MATERIAL OF 





Manufacturers and designers are 


invited to consult us regarding 
possibilities of obtaining similar 
advantages in the design, styling, 
production or performance of their 
products through use of Bakelite 
Molded. For further details, write 
for our booklet 25M. “Bakelite 
Molded”. nat 


Photos show “Life-Lite” with Bakelite 
Molded housing completely formed and 


finished in 3 operations. Product of Ulira- 


Violet Products, Inc., Los Angeles, Cal. 
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Street, Teronto, Ontario, Canada 
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Corporaton’s products, 


A THOUSAND 


USES 


ELECTRICAL MANUFACTURING 


+ — 


Se 


Se a a ed TT Teg 


rr Eg 


JANUARY, 1937 


@ Users of the new Alcoa Free-Cutting Screw Machine 
Stock have dubbed it the “‘Rule of Three.” 

‘They mean this: to compare the actual material cost 
of using Alcoa Free-Cutting Stock, you must divide 
the price-per-pound by 3, because Aleoa Aluminum 
weighs only one-third as much, hence gives three times 
as many parts per pound. 

The “Rule of Three” tells you about this advantage, 
but neither words nor photographs can tell you about 
the other cost-cutting features of the new Free-Cutting 
Stock so convincingly as a trial in your own shop will 
do. Small chips like those shown mean no fouling, high- 
speed production, bright finish, and long tool life; all 
show up in practical trial. 


For that reason we offer you a free sample. The only 


obligation is to let us know what success you have. 
Write today for a sample large enough to try on your 
machines, so you can see for yourself how you get the 
lightness, resistance to corrosion, and appearance of 
Aleoa Aluminum, at an actual saving. ALUMINUM 
COMPANY OF AMERICA, 2179 Gulf Bldg., Pittsburgh, Pa. 





ARISTOCRAT 


The Prestige of Hoover Bearings is restricted to 
Manufacturers of America’s Finest Mechanical Products 


ee ee Se 


ELECTRICAL MANUFACTURING 





CU 





Se ee eee eee eee 


a ee a ee ee 

































ENCLOSED ARC 


A molded hood smothers the 
arc, tremendously increasing 
the current disrupting capacity 


and preventing flashovers. 


NO CONTACT FILING 
The double break, patented 


silver alloy contacts never need 


cleaning, filing, or “dressing.” 


FEWER PARTS 


The solenoid has fewer moving 
and wearing parts than clap- 
per contactors. There are 


no flexible jumpers to break. 


NO BEARINGS 


The solenoid has no bearings. 





The plunger travels in its guide 


channels without friction. 


EASY TO INSTALL 


Terminals are accessible. Cab- 
inets have white enameled inter- 


iors. There is ample wiring space. 


“Free BOOKLET 


Allen-Bradley Co., 
1309 S. First St. 
Milwaukee, Wis. 


Please send me your new FREE booklet 
“The Story of the Solenoid Starter."’ 












Company 


Street 


Cette eee wee wr anne ee DTS, cereencnnce 


ALLEN-BRADLEY 
\\' SOLENOID STARTERS “€ 


Here is a line of automatic starters that have truly set the pace in modern motor control. The simplicity 


BULLETIN 


Bulletin 709 solenoid starter 
with arc hood removed. 


Maximum Polyphase Ratings 


Size 1— 5hp, 220v; 7¥2hp, 440-550v 
Size 2—15hp, 220v; 25hp, 440-550v 
Size 3— 30hp, 220v; 50hp, 440-550 v 


Write for complete information. 





709 


of the solenoid mechanism appeals instantly to all users of automatic control. No clapper type starter 


can approach the Bulletin 709 solenoid starter for dependable and maintenance-free service. 


NO CONTACT REBOUND 


The straight up and down mo- 
tion of the solenoid prevents 
contact rebound—the prin- 
ciple cause of contact welding. 


LOW DROP-OUT 
VOLTAGE 


The low drop-out voltage of the 
solenoid mechanism prevents 
unnecessary shutdowns when 
line voltage conditions are bad. 


UNIT CONSTRUCTION 


The switch is assembled ona 
metal base plate which can be 
mounted to metal without extra 
insulation. Hence, it is easily 
assembled into special panels. 


















































TABRICATED ARTS 


Illustrated are a few of the thousand and one : ie 
sizes and shapes of small sheet-metal parts that | 
Scovill makes for industry. Some are brass, some 
steel—but aluminum, copper, zinc and practically 
every other base metal is represented. 





Many of the parts are furnished as they come 
from the presses, ready for the Scovill customer 
to further fabricate or assemble into his product. 
Others are shipped completely finished, plated, 
enameled or in some finish of the basic metal. 


The parts shown are small but when ordered 
in quantity, so that Scovill’s production methods 
can be used to best advantage, surprising econ- 
omies can frequently be made. 


Complete facilities are here available for the 
manufacture and finishing of parts by practically 
any modern production operation. 


Stampings, drawings, screw-machine products, 
forgings from non-ferrous metals, cold heading, 
eyelet machine work and metal assemblies. 


Whether the parts or products are for a gaso- 
line pump, a vacuum bottle, a vanity case or a 
pouring spout, the manufacturing problems have 
the same common ground. 


Scovill has successfully served many other 
companies by producing for them the metal parts 
they purchase—may be able to help you. 


An illustrated booklet, ‘‘Masters of Metal,’’ 
will tell you our interesting story in further de- 


(ar, tail. Write for it to Scovill Manufacturing 
WO J Company, 65 Mill St., Waterbury, Conn. 


SCOVILL 


SCOVILL MANUFACTURING COMPANY 


WATERBURY e CONNECTICUT 


















Boston Providence New York Philadelphia Atlanta Syracuse 
Pittsburgh Detroit Chicago Cincinnati San Francisco 
Los Angeles + IN CANADA: 334 King Street, East, Toronto, Ontario 
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AUTOCRAT — fans for auto heaters and windshield defrosters, etc., have been the 
standard ever since these devices were first marketed. Made in sizes 3 in.—4 in. — 
414 in. —5 in. —5'14 in. — 5% in. — 6 in. — 614 in,, all four blades, also 7 in. 5-blade, 
in one piece of cold rolled steel or aluminum with brass hubs, complete with set screw. 
4” bore is standard. Either clockwise or counter-clockwise rotation (expressed when 
looking at air delivery side of fan). White nickel is standard finish for steel blades. 
(A small size blower wheel is under development for Defroster Blower.) 


AIRISTOCRAT SILENT FANS — A patented design having unique construction 
and attractive appearance, for which we claim quieter operation than any other propeller 
fan blade having comparable performance characteristics. Embodies entirely new prin- 
ciples in the art of fan design. 


AIRISTOCRAT DELUXE MODEL — For desk, ceiling, wall bracket and air circulator fans. 
Constructed with a round center disc instead of a spider. 


Sizes 8 in. — 10 in. — 12 in. —16 in. Blades hand set and statically balanced. 


AIRISTOCRAT STANDARD MODEL — Same as Deluxe model but with blades mounted 
on a conventional type of spider, instead of round center disc for more economical con- 
struction. Priced lower than Deluxe models. Blades hand set and statically balanced. 


AIRISTOCRAT PRESSURE MODEL — Same as Standard Model with blades designed for 
moderate pressures where quiet operation is desired. 


Sizes 8 in. — 10 in. — 12 in. — 14 in. —16 in. Blades hand set and statically balanced. 
All Airistocrat models have four blades, for clockwise rotation. Hubs of brass, blades of 
steel or aluminum, any finish. Hubs bored to suit. 


VARIPITCH PRESSURE FANS— Newly patented variable pitch blade. Designed 
primarily for unit heaters. Its scientific construction enables it to operate against pres- 
sures with a high efficiency. The patented adjustable blade feature permits manufac- 
turers to stock fewer sizes. 8% greater condensation obtained in unit heater, with same 


air volume and power consumption, because of uniform velocity across entire disc area 


of blade. 


This blade will be marketed in 1937. First sizes will be 18 in. — 19 in. — 20 in. Other 
sizes, both larger and smaller, will follow. Details upon request. 


TORRINGTON ALUMINUM BLOWER WHEELS —are unexcellea for 


smooth and quiet operation— have established today’s quality standard. Lighter in 
weight than other wheels, the starting torque and power consumption is less. Rugged, 
non-resonant, non-rusting, good looking, efficient, quiet. Every wheel hand inspected and 
statically balanced. Ratings available for all sizes. Bulletin gives data for housing scroll 
design. We do not build housings. 


Our ‘Policy To build better air impellers for every application. Every Torring- 


ton fan has resulted from scientific research and development 
under experienced engineers in a laboratory fully equipped for the study of aerodynamics. . . 
Other new Torrington models are under development. Get on our mailing list and you 
will be kept informed on important new tan developments. 


AIR IMPELLERS SINCE 1885 


TORRINGTON 
»CONN. U.S.A. 
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Near its southern boundary, Yosemite National Park is 


guarded by six hundred living Giant Sequoia trees older 
than the pyramids of Egypt. 


Delco motors are designed, engineered and built 
to provide the long life that is so essential in a 
household appliance motor. This durability has 
made Delco motors the logical choice of America's 
leading appliance manufacturers. It accounts for 
the acceptance of Delco-powered refrigerators, 
washers, ironers, oil burners, stokers and air 
conditioners’ on the part of dealers and users 
everywhere. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. In Canada: 
McKinnon Industries, Ltd., St. Catharines, Ontario. 


MOTORS 
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“SA” SERIES BRUSHES 
... cover broad field of service 


@ “SA” Series grades are designed, 
primarily, for heavy duty service, but 
their range of application is very 
broad. The properties which enable 
them to give outstanding perform- 
ance in heavy duty service adapt 
them, likewise, to almost every class 
of commutating type equipment, 


both A.C. and D.C. 


“SA” Series brushes are setting new 

standards of performance on many 

applications involving sustained 

heavy loads, severe peaks and 
, difficult commutating conditions. 








] On synchronous rotary converters they 

"demonstrate the dependable perform- 

ance essential to automatic substation 
operation. 





? On mill drive generators they stand up 
under severe load peaks. 


3 On blooming mill motors they provide 
insurance against costly shut-downs. 


4 On commutating type A. C. motors 
they successfully meet severe commu- 
tating conditions. 


A On electric shovel generators they 
greatly reduce maintenance costs. 


THERE IS A NATIONAL CARBON BRUSH 
FOR EVERY CLASS OF SERVICE 


Let our engineers solve your 


brush problems 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide EC and Carbon Corporation 
Carbon Sales Division, Cleveland, Ohio 
GENERAL OFFICES: 30 EAST 42ND STREET, NEW YORK_N. Y 
BRANCH SALES OFFICES NEW YORK . PITTSBURGH CHICAGO 
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ne Tongue Design 


| tabs to patented 
shape the sharp 
projecting edges 
are driven into both nut and work so 
nuts cannot work loose. 


The broad tongue body permits ample 
flexing without bending beyond the 
point of elasticity at any spot. Thus 
Everlock Washers do not flatten out but 
retain spring action in service 


3 Flexing the many broad tongues sets up 

powerful spring tension that keeps the 
connection tight despite severest 
vibration. 


Make this test. Set down nut 
on Everlock Washer about *s of 
a turn. Note effort required to 
loosen—also full line bite made 
by teeth. Note that spring 
action is retained. 
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Assures 


. Positive Locking 


and Powerful 
Spring Tension 


Study of this magnified tongue quickly 
shows why more and more engineers are stand- 
ardizing on Everlocks—why more and more 
equipment buyers recognize the use of Everlocks 
as evidence of careful design—why Everlock- 
equipped machines stand up longer with 
fewer complaints. 


Your most critical tests will make it obvious 
that the best design demands Everlocks where- 
ever lock washers are used. 


Judge for yourself. 
Samples for testing 
mailed free on 
request. Just specify 
sizes you want. 


Thompson-Bremer & Co. 
1640-A W. Hubbard St. - - Chicago 








to get the right Phosphor Bronze or 
Nickel Silver Alloys for your needs 





SS) OSD 





It is a simple matter if you follow this procedure: Let us havea 
sample of the part you wish to fabricate from Phosphor Bronze 
or Nickel Silver. Give us also as much information as possible 
regarding how the part is to be formed, and its ultimate function. 
Our 40 years of highly specialized experience in this field is your 
guarantee that the specifications we recommend will be found 
ideal for your requirements. Samples will be gladly submitted. 
Our booklets on the subjects of Phosphor Bronze, Nickel Silver 
and Beryllium Copper are available to consumers. 


THE RIVERSIDE METAL COMPANY 
RIVERSIDE Burlington County NEW JERSEY 


NEW YORK *® HARTFORD e CLEVELAND e CHICAGO 
# 


PHOSPHOR BRONZE-NICKEL SILVER*BERYLLIUM COPPER 
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COMING Better packaging practices electrically-energized product. 
mean greater sales appeal and Skillful fabricating methods and 
more complete user satisfac- technique accomplish this for a 
tion. If product design should leading product maker. 


foretell performance then the 
package may well be an earnest 


ok daa: tataet ok the. made How to select electrical in- 


struments for designed-in use. 
With many forms and types 


Building-in efficient and long- from which to choose the con- 
lived heating elements is a scientious designer-engineer 
most definite way to carry-out needs some first-aid-to-the- 


the will of the designer of the user information and here it is. 
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ZINC ALLOY DIE CASTINGS 


—their place in the Major Industries 


Household Appliance’ e 
Business Machine ° 


Electrical 
Small Tool e Toy 


THE MODERN TOUCH 
—in a Kitchen Appliance 


The market for household appliances is a critical one. 
Appearance and mechanical perfection must unite 
their forces for combined sales appeal when the manu- 
facturer takes his new appliance to market. The com- 
petitive sales factor begins at the drawing board and 
leans heavily on the design and selection of materials 
and processes—modern, economical processes such as 
ZINC Alloy Die Casting. 

Design engineers have built up an amazing accep- 
tance for ZINC Alloy Die Castings in the household 
appliance industry. Appliances such as the attractive 
electric kitchen mixer illustrated here owe much to 


this metal and process for smart appearance and me- 
chanical perfection. Rapid production, exceptional 
strength, clean cut detail, smooth finished appearance, 
greater economies—these are the advantages that ZINC 
Alloy Die Castings place in the engineer’s hands. 

Any commercial die caster will be glad to inform 
you of ZINC Alloy Die Castings and their possible ap- 
plication in your products—or write to this Company 
for additional information. 


THE NEW JERSEY ZINC CO. 
160 Front Street New York 


—_ i 
The Research was done, the Alloys were developed, and most Die Castings are specified with J 


HORSE HEAD SPECIAL (omunititiinm) ZINC 


20 
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How Executives Foresee 1937 


HAT are the prospects for 1937 business? 

That depends on an “IF” which seems to bulk 

large indeed in the eyes of some industry 
executives, as shown in our annual survey of top 
opinions in the electrical manufacturing field. Many 
of the replies received in the review just completed 
appear on this and the following pages. 

In general, leaders are hopeful. The average gain 
looked for appears to be approximately 20 per cent over 
1936. The latter, incidentally, broke a lot of prospects 
by its greater than anticipated gains in volume and 
profits being probably 32 per cent over 1935. 

Top executives of relatively small enterprises seem 
somewhat less optimistic than the heads of larger 
concerns. Appliance makers are more hopeful of their 
own business than are the manufacturers of heavier 
electrically operated machines and devices. A restora- 
tion of wide scale utility purchases of plant equipment 
for generation appears a most logical prospect and one 
well on the way to realization. 

Labor difficulties and the great unknown factor of 
the terms on which business and government may be 
able to co-operate seem to constitute the big “IF’s” in 
the minds of some leading makers of electrically ener- 
gized appliances, devices, machine tools and the parts 
and materials of which these products are made. 


HOW GOOD WAS 1936? 


HARTS showing the record in recent years of 27 

important e’ectrical manufacturing and related fac- 
tors appear in this issue. Astounding gains for 1936 
over previous years are evident. 


Approximate 1936 Gains over 1935 


Per Per 
Cent Cent 
Total for the electrical Water Demiee. cen45.c8s. 200 
manufacturing industry 32 Machine tools........... 29 
oo eee 37. + Industrial trucks........ 50 
REETIMCTNEOES sok... cs 30 ~=©Air conditioning ........ 33 
Domestic stokers........ 85  Roughing-in materials... 34 
WE OONB esis no cece 125 Wire and cable......... 42 
DI ctx > 6 aide ace eisiees 16 Installation devices...... 33 
ES Chae 4.6 ch aca tows 25 Industrial apparatus..... 41 
BUR Si. nawedvees dscns 23 )6 « Gee inc ce aes 58 
PRMOS Geddeuc adi aeneas 53 Transmission and distri- 
Vacuum cleaners........ 28 ROMO co acbig kes accuse 73 


These gains took place while the general level of 
business activity advanced probably 25 per cent; auto- 
mobile production went up 14 per cent; building, 83 
per cent; carloadings, 11 per cent; and steel industry 
activity, 40 per cent. 

So here they are: 1937 as industry leaders see it, 
and 1936 as the preliminary figures indicate that it will 
have been. 





Factory modernization, which got a 
good start in 1935, became vibrant in 
1936 and will be in full flood in 1937. 

It is well known that modernization 
does not strike all industries at the same 
time. Not all industries emerge from 
depression at the same time—some seem 
to lead out of the pit—others lag. The 
consumer goods industries feel the 
earliest spurt. Among durable goods in- 


dustries the automobile industry with a 
consumer product, has lead followed by 
steel. In our own industry electric re- 
frigeration, range, water heater and ap- 
pliance manufacturers have benefited 
first from improvement in business and 
consumer purchasing power. Like the 
automobile and steel industries they have 
been among the first to modernize. 

Factory electrification has been and 
will continue to be an important factor 
in modernization. Machine tools have 
gone electrical. The same is true of 
many other kinds of machinery and 
equipment. And new electrical processes 
are being substituted for old processes, 
electric welding being an example. 
Modernization of equipment and methods 
come first in the upturn. But the bogey 
of excess capacity is retreating into the 
background and will gradually fade out. 
New plant capacity is being built in 
addition to partial or complete replace- 
ment construction. 

New industries are coming into be- 
ing, new products are getting into the 
production stage. The public is in a 
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mood to demand more of everything. 
Most significant to us, it’s demand for 
electrical efficiency and for electrical 
comforts, conveniences and luxuries is 
much stronger than in 1929. The dif- 
ferent buying publics want electrically 
controlled and operated equipment, elec- 
tric conveniences and luxuries in the 
home, the operating efficiency that comes 
from better light, better sight in the fac- 
tory or office, the entertainment and 
rapid communication and rapid and com- 
fortable transportation which would be 
impossible without the electrical devel- 
opments of the last decade and especially 
the last few years. 

I predict that if coming prosperity 
doesn’t again destroy our perspective we 
shall soon realize that we have truly 
entered upon the “electrical era” of 
human well-being. 


FRED R. FISHBACK 


President 


National Elec. Mfgr. Assn. 
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In my estimation there is no question 
but that the electric range volume will 
continue to grow during the coming 
year. Our company is preparing for 
more volume by the addition of more 
space and the purchase of more machin- 
ery and equipment. 

Our long experience in the manufac- 
ture of electric ranges over a quarter 
of a century and the fact that we have 
been continuously in contact with this 
market and all of its competitive tan- 
gents lead me to be cautious in predic- 
tions. 

Manufacturers of ranges using com- 
petitive fuels are obtaining greater vol- 
ume and are spending more money for 
sales promotion than the electric range 
manufacturers. The sale of an elec- 
tric range is hampered by the many dif- 
ficulties which do not exist with ranges 
for other fuels, one of which is the 
connection charge. It still hangs as a 
heavy load over the range sale in many 
parts of the country. 

In spite of these barriers we still look 
for a satisfactory increase in business 
over 1936, not only for ourselves but for 
the entire industry. 


CHARLES A. PIERSON 
President 
Standard Electric Stove Co. 





Young Americans have grown up in 
an atmosphere and confident expecta- 
tion of modern miracles in performance 
and utility of home electrical devices to 
solve the daily problem of home- 
keeping in tune with today's standards. 

It is customary to make optimistic 
predictions for the coming year based 
upon economic conditions, but | 
would prefer to plan for the coming 
year upon this acceptance of a trend 
towards better homes. 


Within this present generation, de- 
velopments have taken place that have 
obsoleted and relegated to the scrap 
heap the methods of our predecessors, 
nevertheless one has but to spend a few 
hours in the laboratories of the pro- 
gressive—and there are few others— 
companies in this industry to be fully 
assured that we are just beginning to 
realize the possibilities that exist and 
are settling down to a systematic study 
of our problem. 

These are some of the conditions 
existing as we enter the new year, that 
seem to justify a most optimistic view- 
point—perhaps even to the point of the 
demand exceeding the supply. 


Cc. G. FRANTZ 
President 
Apex Electrical Mfg. Co. 





1937 will be a Good Year for ALL 
branches of the Electrical Industry. 
There is every reason for optimism. 

General business prospects are con- 
Stantly improving and when that hap- 
pens the position of the electrical in- 
dustry also improves—that is more or 
less a platitude. 

But another reason for optimism also 
exists. The acknowledged inter-depen- 
dence of the various branches of the 
electrical industry makes almost any 
form of general industry co-operation 
unusually profitable. 

To those who are familiar with the 
recent rapid strides in developing suc- 
cessful co-operative sales promotion ac- 
tivities, it is self-evident that the indus- 
try as a whole was never better equipped 
to capitalize on any general improvement 
in business that is now the case. These 
co-operative sales activities, designed to 
build business for manufacturer, con- 
tractor, wholesaler, utility and dealer 
require co-operation among all branches 
of the Industry. 

They enable the industry, working as 
a unit toward a common end, to take 
full advantage of the general improve- 
ment in business—and they justify the 
prediction that not only will the elec- 
trical industry as a whole prosper in 
1937 but also that the industry will cap- 
ture a larger and fairer share of the 
1937 Consumer Dollar. 


Cc. E. SWARTZBAUGH 
President 
Swartzbaugh Mfg. Co. 





Some of the factors which will con- 
trol business during: 1937 are, of course, 
unknown, such as the following: How 
fast will government force us into in- 
flation? How far will the previous 
governmental policy of reprisal against 
industry be carried? Also, how much 
will labor agitation be encouraged by 
government? While none of these will 
have any ultimate effect on industry 
since it cannot now be stopped by any 
possible governmental interference, yet 
the immediate outlook will be affected 
by these factors. 

We can look forward in the first six 
months of 1937 to a period of feverish 
activity, large paper profits, great labor 
agitation and unrest. The bed of the 
industrial manager will scarcely be one 
of roses. Within a comparatively short 
time, which may be within six months 
or several years, this first step in in- 
flation, plus labor unrest, plus govern- 
ment regulation and interference, will 
get us into the second phase that every 
country passing through inflation has 
had. This period begins with lack of 
faith in the medium of exchange, lack 
of faith in the future and consequent 
retirement into the storm cellar. 

This scarcely will be the result dur- 
ing early 1937 and perhaps not until 
several years later but the cycle is well 
known and has been experienced at 
least a dozen times in this and other 
countries. 


J. F. LINCOLN 
President 
Lincoln Electric Co. 





Our fiscal year ending September 30, 
1936, showed an increase in business 
over the previous year of about 
32 per cent. 

Business, at the present time, is 
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running well ahead of last year and we 
can see no reason now why 1937 will 
not be considerably better than 1936, 
although, we doubt the percentage in- 
crease will be as high as mentioned 
above. Probably more in the neighbor- 
hood of 20 per cent. 

The widening of distribution of elec- 
tric power which is going on all over 
the world is bound to increase the use 
of all kinds of electrical appliances and 
tools. Also constantly increasing labor 
costs are going to still further increase 
this tendency. 

Further the impending building boom 
will have a like effect. In view of all 
these things we are quite optimistic 
over the outlook for the new year. 


S. DUNCAN BLACK 
President 
Black & Decker Mfg. Co. 





All indications are that business in 
1937 will be very good. Only some un- 
foreseen situation can alter the pros- 
pects. Were war to occur, it would 
change the course of business rather 
than lessen it. However, it is the hope 
that business can follow its course of 
supplying constructive needs. 

With all basic industries such as steel, 
automotive and others showing great 
gains, it appears certain that business is 
advancing on a wide front. 

Sales of 7,000,000 and 8,000,000 radio 
receivers a year are distinct possibilities. 
The average price of sets sold has in- 
creased materially to about $65 for con- 
soles and $42 for table models. It is 
estimated that the sales of auto-radio 
sets for 1936 will reach 1,600,000 to 1,- 
750,000 units compared with 1,200,000 
auto-radios sold in 1935. The figure 
for 1937 will be still greater. 

Radio, itself, has been one of the 
most important factors in business re- 
covery. Being a $400,000,000-a-year 
industry, it is itself a great factor in 
business advancement. 

Sales of electric refrigerators, elec- 
tric washers and other household appli- 
ances will from present indications 
reach new heights in 1937. 


POWEL CROSLEY, JR. 
President 
Crosley Radio Corp. 


The electrical industry and the steel 
industry have one particularly impor- 
tant common objective toward which 





both industries should work persistently 
in 1937. This objective is the revival 
of the building industry, particularly 
residential building. In the current re- 
covery, no other large industry has 
lagged so far as has residential building. 

There is probably no other single 
field in the entire country which ex- 
hibits today such an amazing degree 
of depreciation and obsolescence. There 
is no other industry in which the 
potential demand for new methods, new 
materials, and new appliances is so 
large. 

A revival of residential building 
would mean large increased tonnages 
for steel—steel for heating, plumbing, 
air conditioning, kitchen equipment, 
furniture—to say nothing of _ steel 
frames and other types of steel con- 
struction which, in my opinion, are des- 
tined to become standard practice for 
home building. A revival of residen- 
tial building would open vast new mar- 
kets for the consumption of electricity 
and for the buying of all the various 
household devices. 

To my mind, it is doubtful whether 
industry will experience a really bal- 
anced recovery until building again gets 
under way. It is my hope that in spite 
of the many doubtful factors now on 
the business horizon, building will en- 
joy a substantial revival in 1937. 


T. M. GIRDLER 
Chairman and President 
Republic Steel Corp. 





Foretelling the future is one of the 
oldest games known to mankind, and 
present-day prognosticators, like the 
oracles of old, usually couch their fore- 
casts in such terms that they can be said 
to be right no matter what happens. 

Remembering what such men as 
Babson, Forbes, and Hoover once told 
us regarding the probable duration of 
the depression, a little business man 
wonders what possible value could be 
placed on his opinion of the future. 
However, we must of necessity form an 
estimate of our probable income in 
order to budget our expenses. 

In 1937 we feel that unless we in- 
crease our sales by 20 per cent, we will 
not be getting our fair share of the 
normal increase of business available 
in our line. 


J. STRUTHERS DUNN 
President 
Struthers Dunn, Inc. 





Prospects for the electrical manufac- 
turing industry are very bright. Prac- 
tically all divisions are operating at 
capacity and orders in sufficient volume 
are coming to warrant an optimistic 
view for the next several months. 
Incoming business is not confined to 
any one type of product. The demand 
for household goods is excellent and 
the public utilities and industry gener- 
ally are making substantial purchases. 

Notwithstanding many threatening, 
unpredictable contingencies, there is 
evidence that we are moving upward 
along a more or less typical American 
business curve. The upward swing may 
continue for considerable time. 

It is now the problem of industry, 
government and individuals to make 
certain that the present improvement 
will be maintained, to the end that 
business conditions in the future will 
not be subject to the violent, disastrous 
fluctuations experienced in the past. 


A. W. ROBERTSON 
Chairman 
Westinghouse Elec. & Mfg. Co. 


Many manufacturers will find it to 
their advantage to increase their ef- 
ficiency as much as possible during the 
years 1937 and 1938, which will necessi- 
tate the installation of the most modern 
tools and equipment, and which in turn 
will reflect favorably upon our business 
due to the necessity of using up-to-date 
and modern electrical equipment, par- 
ticularly motor control apparatus. I 
think that there will be an improve- 
ment in the capital goods industries, 
which should help those of us who sup- 
ply accessories to this equipment. 

I feel that there is a definite housing 
shortage in some localities and that 
within the next few years we will find 
greater building activity than we have 
for several years past, which should, 
of course, react favorably on our busi- 
ness due to our supplying switches, cir- 
cuit breakers, etc. 

I do not believe interest rates will 
rise in the immediate future but will 
continue as low as they are due to the 
bank credit available, and I believe that 
there is a possibility of some change 
in the tax laws, particularly the Fed- 
eral surtax on undistributed profits. 


F. W. MAGIN 
President 


Square D Co. 
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If business is allowed by our national 
government to operate in accordance 
with the laws of supply and demand, 
we look forward to 1937 being 15 to 
20 per cent better than 1936 in general 
business because of the general necessi- 
ty for replacing worn out equipment, 
for enlarged building operations and 
for more adequate maintenance. 

If business could feel sure of a 
Square Deal from Government we 
would expect a still larger increase in 
1937 due to the added impulse from 
the construction of additional facilities, 
in other words, a real revival in the 
Durable Goods industries. 

These forces would encourage a still 
higher percent increase in such indus- 
tries as Automatic Heating and Air 
Conditioning because they have the 
advantage of being young, growing and 
naturally desirable. 


F. W. JESSOP 
President 
Ohio Electric Mfg. Co. 





At this time last year we stated we 
expected a continued improvement in 
business for 1936, but the outlook was 
not particularly good for capital goods 
in the public utility and transportation 
fields. This has been borne out. 

The public utilities have followed in 
1936, as in previous years, the policy 
of giving the consumer the benefit of 
lower rates. As a result the use of 
electricity has continued to increase so 
that in 1936 we had the largest con- 
sumption of electric energy ever reached 
in this country. The people of the 
United States now use over four times 
as much electric power per capita as 
the rest of the world. 

For 1937 we look forward to a con- 


tinuance of improvement in business. 
As the increased use of electric energy 
continues, of course there will be a 
decrease in the margin of surplus gen- 
erating capacity, which is so essential 
to the rendering of good service to the 
public. Hence it will be necessary for 
the utilities to increase their plants, 
with a consequent expansion in orders 
for heavy goods, which are so much 
needed in our shops and to restore gen- 
eral employment in capital goods in- 
dustries. 


GERARD SWOPE 
President 
General Electric Co. 





There is every reason to look forward 
to a continuation of the generally im- 
proved business conditions of 1936 in 
the coming year. With employment and 
payrolls at the best levels since 1930, 
there have been exceptionally encour- 
aging increases in the consumption of 
both capital and consumer goods. In- 
dustry has only begun to satisfy the 
market now existent created by the 
accumulation of wants during the de- 
pression years. In our own particular 
case, for example, shipments of all Kel- 
vinator products during the calendar 
year will exceed 1935 shipments by ap- 
proximately 40 per cent. We are plan- 
ning an aggressive promotional and 
merchandising program for 1937 in an- 
ticipation of a continuation of this in- 
crease. 

One thing which cannot be left out 
of the recovery picture is the fast de- 
veloping air conditioning industry. 
Without a doubt air conditioning should 
be a potential factor as the new industry 
in continued recovery during 1937. A 
growing consciousness of the signifi- 
cance of the complete electrification and 
year ‘round air conditioning of resi- 
dences has already created a new con- 
cept of higher living standards in which 
the home heretofore regarded as mod- 
ern is obsolete. Verification of this 
statement as a fact lies in the wide- 
spread interest and response which we 
received this year as a result of the in- 
troduction of Kelvin Home, the first 
year ’round air conditioned and elec- 
trically equipped home within reach of 
the family of modest income. 


GEO. MASON 
President 
Kelvinator Corp. 





The two fisted attack which the dur- 
able goods industry waged during all 
the years of the depression is receiving 
its reward. Incoming business is at 
high level and | see nothing in the 
offing to suggest any recession from the 
present brisk demand. “ 

We enter 1937 with a fine backlo 
of orders for electrical machinery, and 
in my judgment nothing short of a 
national calamity or serious labor un- 
rest will see the New Year short of 
record output. 


OTTO FALK 
Chairman 
Allis-Chalmers Mfg. Co. 





A cross-section of the business activi- 
ties of the nation shows that they are 
now moving under a momentum that 
has been gradually gathering over the 
past eighteen months to two years. 

While many lines have been working 
steadily towards a normal activity, the 
outstanding laggards have been trans- 
portation, durable goods and the utili- 
ties, who have all been working under 
very great handicaps. Each of these 
three tremendously important factors, 
whose power of employment is enor- 
mous, are now steadily improving. 
When they reach anything like normal 
the nation's business will again be good. 

When national industrial and com- 
merical momentum is once under way 
it usually runs a very considerable time 
in spite of any retarding influence 

The very considerable momentum 
now attained should carry us through 
1937 in good shape. 


GEORGE M. VERITY 
Chairman 
American Rolling Mill Co. 


(Continued on page 72) 
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HOW THE INDUSTRY 
Is. PROGRESSING 


FACTS AND FIGURES ON MAJOR ELECTRICAL MANUFAC- 
TURING ELEMENTS SHOW SUSTAINED ADVANCES” IN 
ESTABLISHED FIELDS AND SPECTACULAR GAINS IN OTHERS 


Second-quarter orders for electrical in- 
dustry products carried 1936 business well 
on its way for a 35 per cent increase over 


the 1935 level. Business, increasing at 


this faster pace, put more men to work, led 
i932 1933 1934 1935 1936 


to increased dividends, spurred develop- 
ment of new products and new markets. 

ORDERS BOOKED BY ELECTRICAL MANUFACTURERS 
Dollar value for each quarter 


Bureau of the Census 





New all-time records for energy produc- 
tion came late in 1936 as factory motors 
ran longer hours and housewives used 
more electrical appliances. Increased sales 
of generating, transmission and distribution 
equipment are the ultimate result. 
-Edison Electric Institute 
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ELECTRICAL ENERGY OUTPUT OF CENTRAL STATION INDUSTRY 
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HOW MAJOR APPLIANCE 
MARKETS ARE EXPANDING 


New purchasing power in the 
vacuum cleaner market lifts sales 
ae nearly 30 per cent over 1935. 
: a 
DOLLARS 


Vacuum Cleaner Mfgrs. Assn. 
1933 1934 1935 1936 2.0 
VACUUM CLEANER SALES 
Units x 1,000,000; dollars x 50,000,000 
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Range sales up more than 45 per | DOLLAR 
cent. Note that manufacturers 


billings in 1936 are nearly three 1933 1934 1935 1936 


tines as Mighise in 1934. ELECTRIC RANGE SALES 
Electrical Manufacturing Units x 100,000, deltas vi 1,000,000 








A new market with a remarkable 
sales record. Electric water 
heaters are now established as a 
1.5 major appliance field. 
Electrical Manufacturing 
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1.0 
6.0 
0.5 
4.0 
i933 1934 1935 1936 2.0 
OIL BURNER SALES 
Total units x 100,000 
Oil burner sales; 1933 1934 1935 1936 


nearly doubled 
in two years and 
still going up. 
But stoker com- 
petition is grow- 
ing also. 
Bureau of Census 


RADIO SET SALES 


Short wave sets, automobile ra- Units x 1,000,000 


dios, rural and foreign buying, 
and an election year helped to 
lift 1936 radio sales in units more 
than 30 per cent above 1935. 


Electrical Manufacturing 


Topping gains in all other elec- 
trical products, stokers installed 
in 1936 swept upward. 

Bureau of the Census 


Washer and ironer sales jumped 25 1.5 
per cent. Other established in- 
dustries with unsaturated markets. 
American Washing Machine Mfagrs. Assn. 
1.0 
20 
1.3 0.5 
1.0 
1933 1934 1935 1936 
WASHING MACHINE SALES 
oS Units x 1,000,000 
1933 1934 1935 1936 Disappointment at lagging sales in 


air conditioning in 1935 gave way 
to enthusiasm in 1936. 


IRONING MACHINE SALES 
Units x 100,000 
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HOUSEHOLD REFRIGERATOR SALES 


Units x 1,000,000; dollars x 100,000,000 


No saturation point yet in re- 
frigerators. Yearly dollar volume 
of manufacturer's billings as well 
as the number of units increased 
60 per cent in the last two years. 


Nema 
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ELECTRIC WATER HEATERS SALES 
Dollars x 1,000,000 
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1933 1934 1935 1936 
DOMESTIC STOKER SALES 
Units x 1,000 
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AIR CONDITIONING SALES 
Dollars x 10,000,000 
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HOW MAJOR INDUSTRY 


Fi MARKETS 
100 More than 40 per cent increase in 
billings for wire and cable manu- 
precy shown in 1936 
50 Vai facturi 
Manufacturers of conduit, fittings, 


ARE EXPANDING 


1933 1934 1935 1936 switch boxes and ducts billed 34 2.0 
WIRE AND CABLE SALES per cent more business in 1936 
Dollars x 1,000,000 as more machines needed power 
or a and more homes were built. 
Electrical Manufacturing 1.0 


” Billings increased 33 per cent for 
manufacturers of small air circuit 
breakers, switches, panelboards 
and signalling devices as industry 
installed new production facilities. 
Electrical Manufacturing 

200 


1933 1935 1936 


150 
neha DEVICES SALES 
Dollars x 1,000,000 
100 
50 


1933 1934 1935 1936 


ROUGHING-IN MATERIALS SALES 
Dollars x 10,000,000 


Sales of industrial motors, controls, 
and heating equipment rose 41 
per cent to keep pace with in- 
creased production demands, 


Electrical Manufacturing 


30 


20 


Increased power consumption and 
need for more capacity during !9 


equipment sales 60 per cent 
Electrical Manufacturing 


1933 1934 1935 1936 
INDUSTRIAL APPARATUS SALES 
Dollars x 1,000,000 
1936 lifted lagging generating 


1934 
bli ry aie 
Per cent of 1926 
More machines needed to supply 
rising demand for products. Ma- 1.0 
chine tool orders for 1936 aver- 
age 50 per cent above 1935. 
National Machine Tool Builders Assn. 
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GENERATING EQUIPMENT SALES 
Dollars x 1,000,000 


To move materials through fac- 
tories at a faster pace 50 per cent 
more industrial electric trucks and 


0.5 tractors were sold in 1936. 
Bureau of the Census 
1933 1934 1935 1936 150 
15 INDUSTRIAL ELECTRIC TRUCK SALES 
Units x 1,000 
, 100 
10 Welding hits a new high. Single- 
operator units sold in 1936 total 
214 times the record year of 1935. 
Bureau of the Census 50 
5 
Sales of transmission and distribu- 
tion equipment increased more 
than 70 per cent during 1936 to — — —_ — 
1933 1934 1935 keep pace with increasing de- TRANSMISSION AND DISTRIBUTION 
WELDING SETS SOLD mands for power. EQUIPMENT SALES 
Units x 1,000 
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Electrical Manufacturing 


Dollars x 1,000,000 
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FREIGHT CAR LOADINGS 
Per cent of 1923-1995 average 
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BUILDING CONSTRUCTION 
Floor space, sa. ft. x 10,000,000 
} 
150 
100 
50 
1932 1933 1934 1935 
EMPLOYMENT—MACHINE TOOL 
MANUFACTURERS 
Per cent of 1995-1997 average 
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OTHER BUSINESS FACTORS ™ 
- Industry as a whole 75 

ARE\GAINING TOO shared theimprove: 
ment that came this 
year to electrical 
manufacturers, in- 506 
creasing the pur- 
chasing power of 
machine and appli- 

60 ance buyers. Gen- 25 
eral activity rose 
above estimated 
normal late in 1936 

40 


bringing the gio 1932 1933 1934 1935 1936 
i — - GENERAL BUSINESS INDEX 
Electrical Manufacturing Per cent of estimated normal 
F. W. Dodge Corp. 
Building construction began to justify 
the hopes expressed for it. 1936 was 
more than 80 per cent ahead 1935. 
More homes, more factories, more busi- 
ness for electrical manufacturers. 


50 
100 
Automobile production led all industry 
in 1935, but failed to equal gains in 50 
electrical manufacturing in 1936. 
New York Times 


1932 1933 1934 1935 1936 
AUTOMOBILE PRODUCTION 


Per cent of estimated normal 


150 
More men at work. Em- 
ployment improved at a 
more rapid rate during j90 
1936 both in electrical 
manufacturing and in the 
machine tool industry. 56 

National Metal Trades Assn. 


1936 1932 1933 1934 1935 1936 
EMPLOYMENT—ELECTRICAL MACHINERY 
MANUFACTURERS 


Per cent of 1925-1997 average 


Freight car loadings up; 

another measure of the gen- 

eral improvement during the 

past year in all fields of busi- 
ness and industry. 


Bureau of Census 


100 
Increased demands for steel 
from electrical manufacturers 
helped raise the year’s aver- 50 
age for the steel industry to 
nearly 40 per cent above 
1935. 


New York Times 1932 1933 1934 1935 1936 
STEEL INDUSTRY ACTIVITY 


Per cent of estimated normal 
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B USINESSMEN, 


looking forward 


What Sort of Year 
is 1937 to be? 


and planning for the 
future of their compa- 
nies and their industry, 
find 1937 prospects quite satisfactory. Recovery 
proceeded a long way last year, further in fact than 
most forward-looking observers anticipated. It is 
the consensus that progress in 1937 will be good but 
at a somewhat slower rate than it was in 1936. 
1936 bettered 1935 by at least 32 per cent. 

Favorable factors include; definite recovery mo- 
mentum, with its ever-widening effects of broaden- 
ing markets and increasing buying power, and the 
inflationary influences of various factors set in ac- 
celerated motion as the depression was left behind. 

Unfavorable influences include; definite decrease 
in harmonious relationships between industry and 
workers, fostered by the Green-Lewis row and in- 
spired by fundamental governmental policies. 

It is true that there are many other elements in 
the situation but these two appear to dominate and 
will undoubtedly influence the ultimate result more 
than any of the others if the unpredictable element 
of possible European war be omitted. 

It is interesting that government is now endeavor- 
ing to minimize boom tendencies in the name of sta- 
bility and to foster industrial harmony after so much 
contrary background has been established. Thus, 
against each of the dominant factors there is a 
counter-balancing influence and it is entirely possible 
that 1937 may again be a better year than that which 
preceded it; even out of proportion to the forward 
searchings of the wise. Some anticipations of in- 
dustry executives appear on pages 21-24 of this issue. 

In any event, an improvement of at least 20 per 
cent over 1936 seems highly probable. 


HOUGH there are 
many basic parts 


which may be incorpo- 


What Do You Know 
About Springs? 


rated in the complete 
electrically-energized 
product by merely reaching for the nearest catalog of 
a trustworthy manufacturer in the specific field in- 
volved, there is at least one essential class of ma- 
terials which, of necessity, must be tailor-made. In 
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As the Editor Sees It— 


discussing “Better Springs for Electrical Products”’ 
in this issue we have endeavored to give a quick 
first-aid-to-the-user survey of the essential facts. 
Unfortunately, the field being what it is, a more ex- 
plicit presentation is not possible but the design 
engineer will undoubtedly find thoroughly helpful 
information in this discussion. 

Many factors must be considered in approaching 
the problem of what spring to use and why. These 
include; form, proportions, materials, stresses, tem- 
peratures, corrosion, electrical conductivity and other 
factors in special applications. It is a broad subject 
but an important one and every design engineer en- 
gaged in the manufacture of electrical products 
should have a good perspective of spring funda- 
mentals. 


UST a year ago 
a there was inaugu- 
rated the “Best Design 
of the Month” feature 
in ELECTRICAL MANu- 
FACTURING. Devised to give a sustained interest 
and dramatic emphasis to the subject of good design, 
a theme which had gained unusual attention through 
our first annual October Product Design Number, in 
1935, the new feature soon gained wide acceptance. 
While professional designers have in most instances 
been the sponsors for individual citations, executives, 
designers and production men have been most gen- 
erous in their appreciation of the inherent interest 
to them of this feature. 

With this January 1937 issue, starting the feature 
on its second year, we are giving more space and 
fuller display to our “Best Design of the Month.” 
The endeavor is to do as much justice as possible, 
within the limits of our printed page, to the appear- 
ance and engineering features involved. We think 
the citation this month of the Dictograph silent radio 


Best Design 
of the Month. 


carries out the fundamental idea quite well for 
scarcely a reader can be left in doubt as to the pro- 
portions, outline, material, texture and general ap- 
pearance that is involved. Incidentally, of course, 
this silent radio would be a strikingly refreshing 
concept well worthy of note even though it were not 
so carefully and fortunately appearance-designed 
and built. 
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THE MONTH 


HAROLD VAN DOREN 


industrial Designer for: Toledo Scale, Goodyear 
Tire and Rubber, Libbey-Owens-Ford, Wayne 
Pump, Maytag, and Fairbanks-Morse companies, 
selects this Dictograph Silent Radio for citation 


BECAUSE 


it combines straight-forward and intelligent design with radio 
principles herewith first introduced on the market. 


| make this citation on the grounds of both performance and 
appearance. Perhaps the description ‘silent’ radio is mislead- 
ing in that the set may be used for normal radio reception. But 
the sound may also be directed to a single individual in a room 
with none other hearing, even as close as three feet away, or 
by bone conduction it may be heard by one person exclusively. 


The set has obvious advantages: first, as a boon to invalids and 
the hard of hearing; second, as an exclusive listening device 
which does not disturb others in the room; and third, as 4 piece 
of office equipment whereby the executive may hear news 
broadcasts without the usual speaker annoyance. 


The cabinet, designed by Breen and Ollifiers, is cleverly cal- 
culated to be attractive without being too conspicuous. The 
“streamlined end is here more than a fad, for it enables the 
round sliding door to be pulled entirely across the face of the 
set, covering up dials, control buttons and speaker grille. The 
metal bands become, therefore, more than mere decoration; 
they are guides for the sliding panel. The inlaid cork top forms 
a practical non-skid surface, and is said to be water- alcohol- 
and burn-proof. 


The design might have been improved, | feel by carrying the 
lower metal band entirely around the unit and stopping the top 
band flush with the reveal. This, however is only a minor 
criticism in a design which admirably combines function and 
utility. 
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Electrical resistance elements have 
obvious advantages in safety, con- 
venience, cleanliness and depend- 
ability. But resistance heaters must 
be used effectively to keep power 
requirements low. Heat must be 
properly distributed, temperatures 


SUCCESSFUL use of electricity for the production 
of heat in the great variety of heating and cook- 
ing appliances now on the market depends upon 

three main factors, each of which must be carefully 
adapted to the particular purpose for which the appli- 
ance is employed. These factors are: (a) the resistance 
material of which the element is composed; (b) the 
method by which the heat is transmitted from the re- 
sistance element to the point at which it is to be ap- 
plied; and (c) the method by which the resistance ele- 
ment is incorporated into the device or appliance. The 
heater design thus is a three-fold problem. 

The essential component of the heating element is 
the resistance wire through which the current flows and 
in which, due to its resistance, a high temperature may 
be generated without deterioration to the wire itself. 
Several materials are used.* One is a nickel-chromium 
alloy which, in the highest grades, is non-ferrous, non- 
magnetic and to a high degree non-corrosive. The 


IGHLY reflective and heat resistant surfaces 
behind the open resistance units direct heat 
onto the cooking surfaces of this electric grill. 
With open heaters it is essential to use a sag 
resisting alloy that is well supported. 


When Appliances Need Heat 


controlled, heating elements pro- 
tected, and adequate life designed in. 
This is a three-fold design problem of 
selecting the resistance alloy, trans- 
mitting the heat, and building in the 
element in the most suitable manner. 
Successful designs are analyzed here. 


composition is about 20% chromium and 80% nickel. 
For many applications where a temperature of 1750 
deg. F. is not exceeded, satisfactory life is obtained from 
a lower cost alloy containing approximately 16% 
chromium, 60% nickel and 24% iron. The presence 
of iron renders this alloy slightly magnetic, and at 
higher temperatures it is less resistant to atmospheric 
oxidation than the non-ferrous wire. 

As used in the heating elements of appliances, the 
resistance wire may be of round section or in the form 
of ribbon of rectangular or square section, the particu- 
lar shape depending upon the method by which it is 
applied to the device. The round wire radiates its 
heat equally in all directions while, with the flat rib- 
bon, the directional radiation of heat is roughly in pro- 
portion to the length of the long to the short side of 
the section. 

From this nickel-chromium resistance wire the ac- 
tual heating element is made in two forms: open and 
enclosed. In the open type of element the wire is 
exposed to the air and heat is transmitted from it by 
radiation and convection. In order to concentrate the 
heating effect, the wire is usually wound in a helical 
coil which is supported upon a refractory base, or upon 
insulating bushings, as the wire, when in use is “alive” 
and must not be permitted to make contact with metal 
parts of the structure. 

Sag is an important factor that must be taken into 
consideration where a helical coil of heating wire is 
supported upon bushings. Some nickel-chromium wires 
which are less subject to sagging than others but in 
all cases, where the wire is not completely supported 
by a refractory base, the insulating supports should 
be reasonably close so that any sagging that may occur 
between them will not ground the electrical circuit to 
the structure of the appliance. 

Enclosed elements have the coil of heating wire en- 
cased in a sheath of stainless steel from which it is 
insulated by a tightly packed filling of magnesium oxide. 
This oxide is an excellent electrical insulator and at 


*See “Which is the Right Resistance Wire for Electrical 
Heating Elements,” page 34, ELectriIcAL MANUFACTURING, 
December, 1935. 
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HILE under high pressure this iron 
heater assembly is welded together, 
thereby improving the flow of heat to the 
soleplate. A heavy copper plate, second 
from the top in the assembly, conducts heat 
to the soleplate that would otherwise 
radiate to the cover. 


the same time an efficient heat 
conductor so that the heat gener- 
ated by the wire is effectively trans- 
mitted by conduction to the surface 
of the outer sheath. Due to the 
insulation of the wire from the 
sheath, the outer casing of the ele- 
ment may be brought into contact 
with metal surfaces so that in electric ranges the cook- 
ing vessels may be placed directly upon the element. 
Heat transmission is therefore mainly by conduction 
from the heated surface. 

From the element itself, heat is transmitted to the 
object to which it is to be applied by one or more of 
the following methods: radiation, conduction and con- 
vection. Radiation is the transmission of heat through 
the air and is used for the distribution of heat hori- 
zontally as well as vertically. Radiating heat is used 
in the-conventional toaster in which the heating wires, 
carried on a frame of mica or other insulating mate- 
rial, radiate the heat horizontally to the slices of bread 
which are placed parallel to the heating element. 

Conduction is the transmission of heat by direct con- 
tact of the element with the object which is to be heated. 
Such conduction must necessarily be made through the 
medium of some insulating material, such as the mag- 
nesium oxide of the enclosed element, so that no metal 
will come in contact with the live resistance wire. This 
method of heat transmission is illustrated by the heat- 
ing plate of the electric range in which the enclosed 
type of element is employed. Here the cooking ves- 
sel is placed directly in contact with the surface of 
the casing around the heating element so that heat is 
transmitted mainly by conduction, although a secondary 
amount of heat will also reach the vessel by radiation 
and convection. 

Convection is the transmission of heat produced by 
the tendency of heated air to rise. When convection 
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HREE types of 


surface heating units 


extensively used in electric ranges. The 

open wire type radiates most of its heat; 

incased and cast-in elements heat mostly by 
conduction. 




























is depended upon the heating element is usually of the 
open type and is placed below the object to be heated 
so that the air surrounding the element rises as it is 
heated, and transmits its heat to the point of appli- 
cation above. Any device in which convection is em- 
ployed as the main method of heat transmission is gen- 
erally enclosed on the bottom and sides so that the 
heated air falling upon these surfaces will be reflected 
upward and thus increase the amount of convection. 
In most devices and appliances depending upon con- 
vection there is also a considerable amount of heat 
transmitted by direct radiation. Due to the use of 
the open coil, there is no conduction. 

Various methods of applying electrical heating ele- 
ments are found in conventional appliances. The heat- 
ing device most widely used is the electric plate such 
as is found in all kinds of cooking appliances. These 
applications range from a single unit hot plate to the 
electric range in which are incorporated plates for cook- 
ing, plate warming, simmering and the operation of 
utility cookers. 

In the construction of the open plate use is made 
of both the open or the enclosed type of heating ele- 
ment. When the open element is used the wire is 
wound in the form of a helical coil which is inserted 
in spiral grooves in the top of a base of brick, porce- 
lain or other refractory material. The base is mounted 
in a metal frame supported by feet or, if the plate is 
designed for use in a range, the frame is constructed 
to fit into suitable openings provided in the range table 

















top. When in operation, the coil glows with a high 
heat, and as it is not insulated, it must be sunk below 
the surface of the refractory base so that any metallic 
container that 1s placed upon the surface of the base 
will not come in contact with the heating wires. Heat 
from this type of plate is transmitted to the cooking 
vessel mainly by convection with a supplementary 
amount by radiation, but there is no conduction. 

A form of plate intermediate between the open and 
the fully enclosed type is formed by the use of en- 
cased elements. These are mounted in a supporting 
frame in a manner similar to the open plate except 
that this base need not be of refractory material since 
no live wire can come in contact with it. In such a 
plate the heating elements rise slightly above the sur- 
face of the supporting plate and the cooking vessels 
are placed directly upon the encased units. Transmis- 
sion of heat to the cooking utensils is therefore mainly 
by conduction due to actual contact with the element 
but there is also some convection. 

In the fully enclosed plate the heating wire, sur- 
rounded by tightly packed magnesium oxide, is sealed 
in a casing of stainless steel which provides complete 
enclosure for the heating elements and affords a solid 
surface for the plate. Such a construction prevents 
entrance of dirt or spillings between the heating coils 
and presents an easily cleaned surface. Like the plate 
employing the encased units, heat transfer is mainly 
by conduction with a limited amount of convection. 

Electric plates in all of these types may be provided 
with a single heating coil, which is the usual construc- 
tion when the plates are small. For the larger plates 
and for nearly all of those employed in ranges, it is 
customary to provide two concentrically wound units 
to each plate. A manually operated, selector switch 
makes connections for high, medium or low heats. 

In the construction of domestic flatirons, the heat- 
ing element may be of the enclosed round type of re- 
sistance wire or of the flat ribbon wire. As shown 


NCASED resistance units are cast into the horse- 

shoe shaped heating element which has a good 

machined fit against the sole plate for maximum 
transfer of heat to the working surface. 


THREE inclosed heating elements are 
pressed into recesses cast into the heat- 
ing plate of this ironer. Uniform tempere- 
tures over the entire ironing surface is 
assured by using a high conductivity material 
for the shoe with heating units properly 
distributed over the surface. Heat loss to 
the cover is reduced by a layer of asbestos 
paper and a blanket of foil insulation. 


Appliances illustrated are products of the 
General Electric Company and Westing- 
house Electric and Manufacturing Company 


in an accompanying detail view, one design has a heli- 
cal coil of resistance wire embedded in its covering of 
magnesium oxide and the whole enclosed in the pro- 
tective sheath. By an ingenious foundry process, the 
horseshoe-shaped heating element is cast right into the 
soleplate, assuring a perfect thermal bond with the 
plate, resulting in high rate of heat transfer and rapid 
heating of the soleplate. An automatic thermostat 
maintains a uniform temperature even under wide fluc- 
tuations of load. 

In the type of iron employing ribbon wire, the re- 
sistance material is wound on a notched mica form of 
the same shape as the soleplate of the iron. In as- 
sembly, a sheet of mica insulation is placed both above 
and below the heating element in the recess of the 
soleplate. On top of these is placed a plate of soft 
copper and over them all a heavy plate of steel, both 
plates being shaped to fit snugly into the recess of the 
soleplate. This assembly is then placed in a hydraulic 
press and the parts pressed compactly into the soleplate 
recess. While still under this pressure, the top edges 
of the steel plate are welded to the edges of the sole- 
plate so that the good thermal contact between the ele- 
ment and the soleplate is maintained after removal 
from the press. Heat that would otherwise rise is con- 
ducted to the edges of the soleplate by the copper plate 
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directly above the heating element, thus increasing the 
efficiency of the iron and lowering the temperature of 
the cover or shell. The temperature of the iron is con- 
trolled by an adjustable thermostat which is built into 
the iron and its adjusting lever is provided with a dial, 
calibrated to indicate the proper temperature setting 
for various materials. 

For laundry work requiring larger surfaces than are 
covered by the domestic iron, thé flat plate ironer pro- 
vides a large area which is heated throughout by the 
use of three separate heating elements of the enclosed 
type. Two of these elements are pressed into grooves 
around the edges of the casting and each element is 
provided with individual thermostats for temperature 
control of each end of the shoe. A third unit is placed 
in the center to maintain constant temperature and 
to eliminate any cold spots. By this arrangement of 
heating elements a smooth range of temperature, ad- 
justable from 225 to 450 deg. F., is maintained through- 
out the entire area of the shoe. 

Conventional domestic toasters employ flat ribbon 
resistance wire wound on a notched mica form or sup- 
port that stands vertically in the center of the device. 
Due to the width of the flat surfaces as compared with 
the thin ends of the element practically all of the heat 
is radiated sidewise and the bread to be toasted is held 
in the hinged side plates parallel to and a short dis- 
tance from the glowing surface of the element. Toast- 
ers are not provided with thermostatic control but the 
large, commercial sizes are equipped with a preset tim- 
ing device which may be adjusted for the time esti- 
mated to complete the toasting. At the end of this 
period the slices are automatically raised above the heat- 
ing elements and the current is cut off. 

A modification of the toaster is found in the sand- 
wich grill which is employed mainly for toasting sand- 
wiches. Effective blanketing of air currents, as com- 





KA OCDERN coffee makers are heated by a helical 
resistance coil that is threaded through 
ceramic supports. Since there is no danger from 
grounding against the heat-resisting glass pot, the 
heating elements are brought close to the top. 
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IBBON form resistance alloy is wound on a 
notched plate and spaced between turns to 
give uniform toasting. In this waffle iron, supports 
for the helical wire heater are closely spaced 
This makes it safe to bring the heater close to the 
waffle grid without danger from sagging. 


pared with the conventional toaster, and pressure from 
the weight of the upper element gives a distinctive 
type of toast with this appliance. The grill consists 
of an upper and lower heating or cooking surface, both 
of which receive heat from coils of resistance wire 
mounted behind them. In the illustration the aluminum 
cooking surfaces-have been removed to show how the 
coils of the heating elements are supported on insu- 
lating bushings of ceramic material. The heating ele- 
ments are protected by the upper and lower shells and 
these shells are provided with reflecting baffles which 
direct the heat toward the inner or cooking surfaces. 
Heat is transferred to these surfaces partly by radia- 
tion and partly by convection. 

The heating element of a representative waffle iron 
consists of machine-wound, helical coil of resistance 
wire which is threaded by hand through a circular, re- 
fractory, porcelain support as shown at the left of 
the illustration. Such a heater is built into both the 
top and the bottom sections of the waffle iron. . The 
temperature of this device is regulated and controlled 
by an adjustable thermostat, which is built into the 
top half of the iron, and a pilot light is usually pro- 
vided to indicate when the iron has attained baking 
temperature. 

The familiar glass coffee maker receives its heat from 
a separate stove which embodies an open-coil heating 
unit in the form of a helix of resistance wire. The 
heating element is fitted into a spiral and anchored in 
grooves cast in a ceramic brick on which the lower 
bowl of the glass coffee maker rests. Heat is trans- 
mitted to the water in the lower bowl very largely by 
radiation and to a lesser extent by conduction through 
the brick and sides, also by convection of air currents. 
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Two Years of Progress 


at the Power Show 


EVICES for transmitting and controlling power 

for industrial machines shown at the 12th Na- 

tional Power Show emphasized many power sav- 
ing, cost cutting, sales stimulating developments in this 
field since the show of two years ago. In variable speed 
drives, for example, each of the five exhibitors had 
complete lines of more efficient, compact, versatile 
drives ; all developed within the past two years. Two 
were, in fact, displayed for the first time at the show 
this year. And the same applies to developments and 
improvements in electric motors, controls, speed reduc- 
ers, couplings, clutches, chain and belt drives, bearings 
and bearing seals. This year’s show in pointing to the 
developments of the past two years made clear the 
greater opportunities that exist today in modern power 
application equipment to improve machine perform- 
ance and simplify machine operation. 

This year’s showing of motors and motorized speed 
reducers and variable speed drives displayed a number 
of important developments, many of which were applied 
in exhibits of automatic controls and equipment for 
power generation. More efficient fractional horsepower 
motors, governor-controlled geared-head universal 
types, inclosed and fan-cooled shaded pole, and com- 
pact condenser-run motors are rapidly taking over con- 
trol operations that formerly were done by hand. Port- 
able tools, fans, blowers, and other equipment for a 
variety of plant operations are being motorized with 
these small motors. 

Motor controls are better in appearance and smaller. 
Decorative covers, rounded corners and simple shapes 
in the newer types now available, simplify appearance 
design problems. New designs feature better protec- 
tion for the motor, improved operating mechanisms, 
greater wiring space and reduced contact maintenance. 

New types of control devices for electrically driven 
domestic stokers, shown this year, add to the competi- 
tive advantages of this form of house heating by better 
control over the fire when heat requirements are low. 
Rapidly expanding sales of these stoker controls, as re- 
ported by one manufacturer, indicate the growing im- 
portance of this field for electrical drive equipment. 

Developments in variable speed drives since the last 
Power Show have brought three new types into pro- 
duction. Two drives displayed at the show and avail- 
able today employ rolling contact. One of these has a 
differential mechanism that changes speed in infinite 
steps to zero and then to increasing reverse speeds. 
Another design with its first display at the Show is a 
new variable pitch pulley type described on page 42 
in this issue. 

The trend to motorization of variable speed drives 
continues, with every manufacturer now showing units 
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with built-in motors. All types now incorporate op- 
tional automatic or remote control of speed ratios. 

Almost all speed reducer manufacturers now supply 
their units integral with electric motors for service re- 
quiring a complete, self-contained drive. Developments 
here were for the most part refinements in design, im- 
proved bearings, stiffer gear boxes, better sealing and 
longer life. Since the last show, however, several man- 
ufacturers have brought out new types that extend the 
range of sizes as well as the range of ratios. 

Belt and chain drives displayed incorporated many 
features not available two years ago. V-belts and 
sheaves have higher load capacity, longer life and less 
slip; one type has replaceable flanges. Another has 
built in a variable speed feature to provide a limited 
range of variation. For flat belt drives special motor 
bases increase the belt tension as the load increases, thus 
cutting friction losses, increasing belt life and reducing 
bearing loads. 

Shown for the first time was a small clutch unit fitting 
over the shaft extension of a standard motor. One line 
of flexible couplings of simple design and low cost use 
oil-resisting synthetic rubber for the flexing element. 
Synthetic rubber also appeared as the sealing element 
in a new oil seal that effectively retains lubricant under 
moderate pressure with a relatively low friction. Seals 
of this type obtain equal effectiveness in both direc- 
tions along the shaft by using two such sealing rings 
assembled back to back in one case. 

As aids to adequate lubrication, automatic oilers, oil 
distribution systems and oil filters demonstrated greater 
dependability and better adaptability as built-in units 
for machine drives. The conventional sight feed oil 
cup now comes with several individually adjustable feed 
lines for machines that do not need fully automatic lu- 
bricating systems. 

Recent developments in heat-resisting nickel-chro- 
mium steels have proven out well in valves and fittings 
for high-pressure, high temperature steam service. Sev- 
eral suppliers exhibited valves cast and machined from 
these corrosion-resisting alloys. Rectifier welders capa- 
ble of making welds on thin sheets offer lower cost 
methods of assembly. Electric forging heaters gene- 
rate the forging heat in the part itself with final tem- 
peratures controlled by photo-electric cells. Motor- 
driven valves and auxiliaries using recently designed 
small motors are widening the field of instrumentation, 
making power generating and power controlling pro- 
cesses operate more efficiently at all times. Photo-elec- 
tric applications in control instruments are further de- 
veloped ; photo-electrically operated thermometers read 
temperatures instantly at a distance in new instruments 
shown at this year’s Power Show. 
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OFF TO A FLYING START 


with Armco Electrical Sheets 


‘The New Year is a good time to think 
about buying habits as well as per- 
sonal habits. Better materials, more 
uniform materials, contribute impor- 
tantly to production economies, 
increased sales and a stronger com- 
petitive position. 

One of these “better materials” is 


Armco Electrical Sheet Steel. Used 


regularly it extends die life, gives you 
a high stacking factor, and insures 
efficiency of your electrical equip- 
ment in service. 

Whatever it is you manufacture- 
generators, transformers, motors, 


radios or other magnetic appliances 


there is a correct Armco grade for 


that purpose. And behind each of these 


is a generation of research and appli- 


cation experience an advantage for 


you that is unique with Armco. 
Just tell us of your problems or 


requirements and we'll move quickly 


to serve you. The American Rolling 
Mill Company, Executive Offices: 
703 Curtis Street, Middletown, Ohio. 


District offices in all key cities. 


ARMCO ELECTRICAL SHEET STEELS 





TUNE IN THE ARMCO BAND ON N.B.C. BLUE NETWORK @ NOW ON TUESDAY NIGHTS AT IO E.S.T. 
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New Designs 


To meet and create new markets as 
well as to hold old ones the electrical 
manufacturer must and does keep 
alert in the use of new and better 
| engineering, appearance, materials 
| and service. 














Now, the door 
bell modern- 
ized with a 
pipe organ 
tone. Made 
in two. fin 
ishes, bronze 
and brass or 
black and 
chrome. 
Length of 
chime 40 ins. 
Furnished 
complete with 
special trans- 
former. 
























This attractive 
clock and air 
guide by Gil- 
bert Rohde for 
Miller is en- 
cased in Mac- 
assar ebony, 
front of case 
metal in 
brushed 
chrome finish. 
Right hand 
y dial has indi- 
© cators for tem- 
perature and 
relative hu- 
midity. 





A. E. Rittenhouse 


General Plastics 


Built-in decorative lighting for the home and 
office comes nearer. For the first time a 
stock lighting fixture has been designed 
around the long tubular bulb. Aluminum 
reflector and molded end caps give it a 
smart look and finish that cannot wear off. 
Soft shades of gray, tan and brown used for 
the end caps. 





General Plastics 


Besides controlling the oven auto- 

matically, this range timer can also be 

used for timing other kitchen opera- 

tions as well as functioning as an 

accurate clock. Entire case of molded 
black plastic material. 


Non-inflammable 
and non-shatterable 
is this attractive 
lamp shade. Being 
translucent the 
shade emits a soft 
glowing light. Not 
only available in 
parchment tone but 
in amber, green, red 


and blue. 


Low in price and 
modern in design is 
this electric range. 
Among features are 
six quart thrift cook- 
er, so-called “‘float- 
ing door” on oven 
which can be closed 
at fingers touch and 
larger baking space 
in oven. Finished 
in glossy white por- 
celain enamel. 


> 7 sla . 
General Electric 





Bakelite 
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Novel Ap plications 


New uses for electrical energy are contin- 
ually being developed. In every field the 
electrical way is becoming the way. The 
spread of electrical manufacturing marks 
continued advances in product progress. 





ees GEE - me 
For use in te oi reeemeeeelioee a 
broadcasting, 
recording and 
sound picture 
studios this 
sound effects 
machine meets 
any sound re- 
quirement. 
Unit contains 
three turn- 
tables and a 





! 

! Detroit Electric Furnace microphone, 
Specially designed for melting copper, nickel amplifier and 
and alloy irons and steels this 350 lb. furnace loudspeaker 
is equipped with automatic rocking control, a combination. 
remote flexible pouring switch and magnetic Features in- 

; brake motor. clude Ac. and 

i Dc. supply 


units, illum- 

inated script 
holder, silent 
9 hae Zz mercury 
The electric switches. 
stethoscope 
greatly ampli- 
fies heart 
sounds and is 
: a vast improve- 
: ment over 
. older methods, 
it is claimed. 
. 





Jenkins & Adaw 


Excellent for 
kitchenette, 
sick room or 
buffet lunch is 
this cooking 
table with de- 
signed-in unit. 
Cooking _ ele- 
ment in center 
has a rating of 
660 watts and 
is provided 
with three 

heat control, 
also conven- 
ience outlets ; 
for other 
appliances. | 
When not in 
use measures 
34 in. square 
and makes an 
attractive 

table. 


Equipment 
consists of 
amplifier with 
special micro- 
; phone. Com- 
pletely as- 
sembled in a 
neat, fabricoid 
bound case. 
Weighs 14 lbs. 
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‘ & C. W. Geiger 


Speed in the making of ball bearing units is gained 


won 





' with this electrically-heated, ring-expanding unit 
which permits “snap” assembly of heated rings. 
Drive includes % hp. variable speed transmission. 
| 
Jos. H. Finn 
: 110 volt Ac. electric outlets for use of 


electrical accessories such as standard curl- 
ing irons, razors, etc., are provided in 
compartments, bedrooms and drawing 
rooms of the Burlington Railroad’s new 
12-car Super Denver Zephyrs. 


Hynes Electric 
Heating 
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OTHER M & W PRODUCTS 


Durad Enamels—especially developed 
for high-grade products, such as refrigera- 
tors and air-conditioning units, that are 
subjected to severe service. Flexible, long- 
wearing, resistant to marring, dampness, 
cleaning, etc. Supplied in all colors for 
high, medium, and low temperature bak- 
ing, and for air-drying. 

Synpex Enamels—a combination of 
synthetic and lacquer enamels. One coat 
gives excellent coverage. Synpex undercoat 
saves one baking operation when grained. 


Lacquer Enamels—for all surfaces and 
finishing requirements. 
Top Coat Lacquers—high gloss or 


mat, easy rubbing or polishing, good color 
retention. 


DYKAST 
_ENAMELS 


Like other M& W finishes, Dykast 
Enamels are designed to do a 
to give a fine 
finish on zinc and aluminum die 

castings in one air-drying coat. 


particular job 


rap 
the 


Dykast Enamels can be applied to clean 
die castings just as they come from the 
mold. And they have the same drying 


properties as lacquer enamels. They are 
tough and durable. 


Dykast Enamels were developed 
after our Research Laboratory studied 
the various problems involved in fin- 
ishing die castings. We are prepared to 
supply complete recommendations for 
this type of work. Supplied in gloss 
and egg-shell sheens, in white, black, 
and 32 standard shades. Special colors 
if wanted. For spraying or dipping. 

Makers and users of die castings should send 
for information on Dykast Enamels at once. 


NO ae eed WALDSTEIN COMPANY 


438 Riverside Avenu 


Newark, Ne 


“ ne] a 


Producers of Lacquers and Enamels for all purposes 
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Nema News 





Major developments of the past month of the 
National Electrical Manufacturers Association 


F. R. Fishback, President W. J. Donald, Managing Director 
155 East 44th Street, New York, N. Y. 





ROM Sunday, February 14, until Friday, February 

19, 1937, Nema’s mid-winter meeting will be in 
session at the Waldorf-Astoria Hotel in New York 
City. So far, about 125 meetings, including those of 
special and standing committees, have been arranged. 
The annual dinner, to be held on Thursday, February 
18, will be addressed by several speakers of national 
repute. 

The wire and cable division will hold its annual mid- 
winter dinner on the night of Wednesday, February 17. 
Arrangements are in charge of E. H. Hammond, chair- 
man of the wire and cable division. Preceding the 
dinner, the division will hold a business meeting. 


EVISIONS in product scope definitions recently 

proposed include changes in carbon, coil, electrical 
measuring instrument, fan motor and flexible cord sec- 
tions. These changes shortly will be recommended for 
final approval and will then be published in pamphlet 
form, 

An entirely new definition is proposed for the car- 
bon section, classifying carbon products into four types. 
Changes made in the coil section definition are only to 
clarify the distinction between coils and windings in 
transformers, motors and generators. In the instru- 
ment section, bushing current transformers are exclud- 
ed under the new definition. The fan section scope has 
been enlarged to include air circulating fans. 

Combining the former flexible cord section and the 
cord set section, a new section of the wire and cable 
division is established. Product scope definitions for this 
new section include six types of flexible cord products: 
all single conductor flexible cords meeting Underwrit- 
ers’ specifications; modifications of these types sold 
without Underwriters’ labels; types for which the Un- 
derwriters have no classification; single conductor or 
twisted pairs with various combinations of stranding 
and insulation; flexible motor lead wires; and cord 
sets and supply cords. 

Since the conductor connector section has been dis- 
solved, both the soldering lug and the solderless con- 
nector groups have been transferred to the switchgear 
section, and the definition of this product group has 
been broadened somewhat. Automobile water heater 
motors for 6 volt de. supply are specifically included in 
the revised product scope definition for the fractional 
horsepower subdivision of the motor and generator sec- 
tion. 

Changes made in division, section and group officers 
for the coming year are also listed in a bulletin obtain- 
able from headquarters. 
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F IRMATION of the electrical metallic tubing fittings 
group, of the conduit fittings section, has been au- 
thorized by the executive committee. 

The fan motor section at its recent meeting in the 
Grove Park Inn, Asheville. N. C., re-elected its chair- 
man, C. W. Coapman, of General Motors Corp. (Delco 
Appliance Div.). W. K. Skolfield, of General Elec- 
tric Company, was re-elected secretary. 

A promotional campaign to increase the sale of floor 
boxes will be the subject of discussions between the 
floor box and floor box accessories section and the 
Rigid Steel Conduit Association. A meeting of the 
two has received the approval of the executive com- 
mittee. 

The flexible cord section and the cord set section re- 
cently received permission from the board of gover- 
nors to combine. The new section will be known as the 
flexible cord and cord set section of the wire and cable 
division. Product scope definitions are being revised. 


PPROVAL has been given to the application of 
the Adalet Mfg. Co., for affiliation with the Con- 
duit Fittings Section. 

The Webster Electric Company of Racine, Wiscon- 
sin, is now affiliated with the radio apparatus and elec- 
tronic tubes section and with the specialty transformer 
section. Their representatives in the radio section are 
S. A. Loeb, president, and A. C. Kleckner, vice presi- 
dent. 

The membership of Jomoco, Inc., Waukegan, IIl., a 
member of the household refrigeration section, has been 
transferred to its parent company, the Johnson Motor 
Company. 


EPORTS covering the following shows are now 

available: 

10th National House Furnishing Exhibit, Chicago, 
Ill—Jan. 10 to 16, 1937. 

Highway Exhibit—American Road Builders Asso- 
ciation, New Orleans, La.—Jan. 11 to 15, 1937. 

Canadian Pulp & Paper Exhibition of the Canadian 
Pulp & Paper Association, Montreal, Canada—Jan. 
26 to 29, 1937. 

Hardware, Houseware & Electrical Exposition of 
the Nebraska Retail Hardware Association, Omaha, 
Neb.—Feb. 2 to 4, 1937. 

Pacific Southwest Hardware Exposition, Los An- 
geles, Calif—Feb. 23-25, 1937. 

Requests for copies of these show reports should be 
addressed to the shows and exhibits sub-committee, 
Nema headquarters. 




















































| Progress in the development of improved electrical 
| | products rests largely upon the cumulative efforts of 
| many organizations. New motors, new controls, 
| new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





ADJUSTABLE VOLTAGE For alternating current circuits of rela- 
POWER SUPPLY _ tively low voltage and limited capacity. 
Essentially, a variable auto-transformer 

designed to permit smooth, continuous 

control of voltage without opening the 

circuit. Full rated maximum amperes may 

be taken at any voltage adjustment from 


0.5 to maximum. American Transformer 
Co., 178 Emmett St., Newark, N. J. 


TO OBTAIN THE BEST MACHINE SPEED 


Variable speeds, com- 
pact unit. One of the 
simplest of variable- 
pitch-pulley type speed 
adjusters. Built-in 
clutch, infinitely variable 
ratio of speeds over a 
range of 8 to 1. Com- 
pletely enclosed. 
Power Master, 25 East 
4th St., New York. 





NEW PARTS EQUIPMENT, MATERIALS 





FOR FREQUENT STARTS AND STOPS 


Complete unit readily attachable to the shaft 

of any motor. Easy installation, few parts, 

finger touch control, ball bearings are 

features. Power Master, 25 East 4th St., 
New York, N. Y. 





SMALL APPLIANCE DRIVE 


New series of split phase motors. 
Long bearing life assured by use 
of special alloy and oversize oil 
reservoir. Dynamically balanced 
rotors, freedom vibration and 
quietness of product operation. 
Delco App. Div., General Motors, 
Rochester, N. Y. 
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“INISHES TO MAKE BETTER PRODUCTS 
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REMOTE CONTROL FOR 
LIQUID AND GAS FLOWS 


Packless valve (left) with moisture proof 
coils and positive seating valves which 
may be cleaned without removal from pipe 
line the feature; solenoid operated. With 
its copper-bellows-sealed design (right) 
this valve needs no attention and offers 
minimum replacement expenditures. Sol- 
enoid protected against high tempera- 
tures. Automatic Switch Co., 154 Grand 
St., New York, N. Y 





START-STOP 
CONTROL 


Rocker-arm type 
of control (left) 
for automatic mo- 
tor starters gives 
shipper-rod op- 
eration. (Below) 
straight-line push 
or pull for me- 
chanical action 
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) through remote COMPACT SPLASH-PROOF 
4. C. Operation. 

| Quietness an im- Since mountings and end plate dimensions of 

. oni: teen: this splask-aroof design are identical with 

! Allen - Bradley those of open type motors this development 

| Milwaukee, Wis. is interchangeable with all standard types. 


Howell Electric Motors Co., Howell, Mich. 


ELECTRICAL-TO MECHANICAL 
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TIME-DELAY 
CONTROL 





Motor-driven, this re- 
liable relay unit has an 
improved system of gear- 
ing which makes avail- 
able a larger number of 
time intervals. Resets 
immediately. Quick 
make and break load 
contacts. Ward Leonard 
Electric Co., Mt. Ver- 
non, N. Y. 
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| | Each month upon these pages the editors pre- 
| | sent their quick, illustrated review of what is 
| new thatelectrically-operated appliances, com- 
| mercial devices, business machines and me- 
| chine tools may be made better. Based, of 
course, upon those component parts that may 
be designed in the complete product assembly. 


CLAPPER-TYPE ELECTROMAGNET 


Heavy-duty for design- 
ed-in industrial use, this 


tromagnet is sufficiently 
flexible to meet a wide 
variety of requirements. 
Coil completely  en- 
closed in  cadmium- 
plated steel. D. W. 
Davis & Co., Inc., 549 
West Fulton St., Chi- 


cago, Ill. 





Operating on either a. c. or d. c. this 
CONTROL compact relay with silver-faced con- we cen 
CIRCUIT _ tacts has a highly efficient magnet cir- : 
cuit. Magnet steel cadmium plated to 
RELAY combat rust. Molded plastic base 
and cover. General Electric Co., 

Schenectady, N. Y. 


Operated by thermo- 
static bi-metal ele- 
ments in the stack, 
controlled by motor- 
driven, adjustable 
timer and acting 
through mercury 
switches this new 
domestic stoker con- 
trol permits new 
economies in furnace 
operation with full 
automaticprotection. 
Mercoid Corp., 
4201 Belmont, Chi- 
cago, Ill. 


e 





Rocker handle oper- 
ation is available 
with this single-pole 
appliance switch 
which may be used 
for either  feed- 
through cord or pen- 
dent operation. 
Bryant Electric Co., 
Bridgeport, Conn. 











NEW PARTS, EQUIPMENT, MATERIALS, 








adjustable stroke elec- READY-MADE SOLENOIDS 


For d.c. long stroke service these solen- 
oid units are completely encased in 
cadmium-plated steel. Any desired type 
of special mounting bracket may be used. 
Sizes range from 114 to Q'2% in. in 
diameter. Larger units have approximate- 
ly a Qin. stroke. D. W. Davis & Co., Inc., 
549 West Fulton St., Chicago, Ill. 


re 
Ma Tere yk 
bees 


dl 


cod 
| 


‘etiam 
—awee Zi 


FEED THROUGH AND PENDENT SWITCH 
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LABYRINTH-SEALED BEARING 


Closely - fitted  sta- 
tionary flanges, 
equally eHective in 
retaining grease in 
vertical or horizon- 
tal positions add to 
the usefulness of this 
sealed ball bearing. 
Norma - Hoffman 
Bearings Corp., Stan- 
ford, Conn. 


SWIVEL CONNECTOR 
With this outside-ad- 


justable swivel connec- 
tor, which may be set at 
any desired angle, it is 
no longer necessary to 
work from within the 
connection box. Kwik- 
on Co., 644 West 
Jackson Blvd., Chicago. 
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OVEN HEAT CONTROL 


When the electric oven is turned 
on a signal light glows on the 
panel. Oven temperature indi- 
cated by a pointer which centers 
on either side of the signal light 
when temperature called for by 
dial is reached. Robertshaw 
Thermostat Co., Youngwood, Pa. 








PROCESS AID 


Featuring an exceptional- 
ly close thermostatic con- 
trol through an adjustable 
device this heating pot 
for various fabricating 
compounds, is a first aid 
to product maker and re- 
pairer. Designed for 
maximum _ utility. Sta- 
Warm Electric Co., Re- 
venna, Ohio. 





COIN-OPERATED — For group use of individual appli- 
TIME SWITCH ances this time switch gives 30 


minute use of energy for each coin. 
Time is measured against power 
use; no timing while appliance is 
shut off. Thermal cut-out for over- 
load protection. General Electric 
Co., Schenectady, N. Y 


AND THERE ARE ALSO— 


ENAMELS IN METAL COLORS. Those 
colors produced on metals by the anodic and 
other chemical coloring methods can now be 
economically produced by a new line of 
enamels. The new type of enamel, known as 
Platelustre, is semi-transparent and, when 
mixed with clear lacquers gives a clear, bril- 
liant, transparent colored effect fast to light 
and highly durable. Platelustre is supplied in 
a large assortment of colors, permitting the 
reproduction of all popular chemical metal 
coloring effects as well as making possible 
new effects, without the use of chemical 
processes. Metals of all kinds can be finished 
with Platelustre. Maas and Waldstein Co., 
Newark, N. J. 


CRYSTAL CLEAR PLASTICS. Pontalite, a 
new plastic material, for industrial use is 
crystal clear or can be supplied in a wide 
variety of brilliant transparent, translucent or 
opaque colors. Available in the form of 
sheets, rods and tubes or as a thermoplastic 
molding powder. It can be easily machined, 
tooled and polished to a high luster. Sun- 
light does not affect this plastic nor is it 
attacked by medium strength acids, alkalis or 
alcohol. It does not absorb moisture. E. |. 
du Pont de Nemours & Co., 350 Fifth Ave., 
New York, N. Y. 


















CLUTCHES 


For starting heavy loads without 
shock, smooth engaging positive 
clutch never needs adjustment, is 
unaffected by centrifugal force. 
Other types are catalogued for ma- 
chine drives where “free wheeling,” 
intermittent operation, quick start- 
ing or remote control will improve 
machine performance. HILLIARD 
Corp. Ask for 1-01. 


OIL SEALS 


How to select and build in seals 
that retain oil or grease and exclude 
dirt and foreign matter. Types for 
light duty or severe service. GAR- 
LocK PAackiInG Co. Ask for 1-02. 


SMALL MOTORS 


Simple, fool proof, quiet, low cost 
shaded pole motors designed for 
long life and trouble free perform- 
Avail- 


able in a wide range of sizes for 


ance in industrial service. 


any ac. voltage and frequency. F. 


A. Smitu Mec. Co. Ask for 1-03. 


PLASTICS 


How to work laminated phenolic 
plastics for best results, maximum 
tool life and minium cost. Types 
prepared specifically for electrical 
parts, for resilient gears of longer 
life, for long wearing bearings and 
corrosion resistant panels. Ricu- 
arpsSON Co. Ask for 1-04. 


GEARS 


All necessary information for order- 
ing gears, sprockets, couplings, 
speed reducers and motorized drives 
designed for maximum service at 
Thousands of types 
and sizes available from stock are 
listed in this new edition. Boston 
GEAR Works. Ask for 1-05. 


lowest cost. 


COLORED PLASTICS 


\dding sales appeal with color. Re- 
productions of 50 colors and sur- 
face finishes available on chemically 


46 


inert, wear resistant plastic sheets 
for table tops and cabinet panels. 
Formica INsuLATION Co, Ask for 
1-06. 


MOTORS 


Points to consider in selecting squir- 
rel cage motors that will stay on the 
job. Leaflet gives reasons why 
these motors stand up. CROCKER- 
WHEELER Evec. Mrc. Co. Ask for 
1-07. 


INSULATION 


Included in this one hand book are 
design aids for all electrical insula- 
tion problems requiring mica, tape, 
varnish, fiber, sleeving and paper. 
A combined catalogue of the prod- 
ucts of 12 manufacturers. INSuULA- 
TION MANUFACTURERS Corp. Ask 
for 1-08. 


SOLENOID VALVES 


low to select the proper type of 
solenoid magnet operated valve for 
remote or automatic control of 
liquids or gas. Packless types elim- 
inate leakage, reduce operating fric- 
tion and take less power; moisture 
proof coils for unfailing service. 
Automatic Switcn Co. Ask for 
1-09. 


MOTOR REPAIRS 


Kepair parts, tools and materials for 
every motor repair shop need, priced 
in quantities required by the aver- 
In a pocket size cata- 
logue supplement. READING ELEc- 
tric Co., Inc. Ask for 1-10. 


age shop. 


GLASS SEALS 


Inexpensive, uniform, easily ma- 
chined alloy that matches the expan- 
sion properties of hard glass. Pro- 
duces a permanently tight seal with- 
out a feather edge. Unaffected by 
mercury ; readily soldered, welded or 
brazed. STrupAKOFF LARORATORIES, 
Inc. Ask for 1-11. 


AS PUBLISHED BY MANUFACTURERS 


OPPORTUNITIES FOR THE ALERT USERS OF MATERIALS, FINISHES 


ZINC 


Helpful data on zine and zine alloys 
to guide in designing in the most 
suitable alloy for all mechanical ap- 
plications. All physical properties 
conveniently tabulated in a pocket 
size booklet. New Jersey ZINC 
Co. Ask for 1-12. 


MAGNETIC CHUCK 


Not only holds work tightly to 
grinder table but also completely 
demagnetizes any steel part when 
machining operation is completed. 
For ac. or de. operation ; no motor- 
generator set needed. Kar En- 
GINEERING Co. Ask for 1-13. 


CONTROLS 


Time-saving tabulation of trouble- 
free and maintenance-free motor 
control devices, suitable for all in- 
dustrial control applications. At- 
LEN-BRADLEY Co. Ask for 1-14. 


PLASTIC 


A new plastic, crystal clear or in 
a wide variety of brilliant colors 
that will add color appeal to elec- 
trical products. Booklet tells what 
it is and where to apply it. E. I. 
pu Pont pE Nemours & Co. Ask 
for 1-15. 


WIRING DEVICES 


Sturdy, fool-proof equipment de- 
signed for industrial service. Cata- 
logue lists products from heavy duty 
connectors to devices for indicating 
and control circuits. HArvey Hups- 
BELL, INc. Ask for 1-16. 


ELECTRON TUBES 


Power tubes of superior perform- 
ance and high operating efficiency 
with low input power. Improved 
radiation makes these tubes operate 
cooler and thus last longer. Am- 
PEREX ELECTRONIC Propucts INc. 
Ask for 1-17. 


ELECTRICAL MANUFACTURING 


- ~nes_.— mN is ian nu hia t. ce ns ia aaa t ac A asaaas—_ kc i NS cy  aladii. 






































EC 






o 


SHES 


ry 












































~ sti sasnnbemaa sin” ns ce mnmeammamanss is. 


-~ 


hata. ut tr lialmaniatiats 


gE ee eee 


emanates Een 


BELT DRIVES 


Greater economy and _ efficiency, 
longer life and less maintenance for 
positive speed, short center drives. 
These V-belts eliminate vibration 
and absorb shocks; are clean, quiet, 
All needed tech- 
nical data conveniently tabulated. 
Dayton Rupper Merc. Co. Ask 
for 1-18. 


easy on bearings. 


BETTER SEEING 


Sturdy, scientifically designed high 
intensity lighting units that increase 
speed and accuracy and cut costs of 
machine operation by reducing eye 
strain and fatigue. Fostoria Press- 
ED STEEL Corp. Ask for 1-19. 


VARIABLE SPEEDS 


Simple, low cost, dependable vari- 
able speed drive to replace over- 
head countershafts and belt shifting. 
Easily operated, noiseless, infinitely 
adjustable, with built-in clutch. 
PowERMASTER. Ask for 1-20. 


SURFACE FINISH 


Lasting protection for wood, metal 
and fabric surfaces against corro- 
sion, moisture, fumes, acid and ex- 
cessive heat. How  ready-mixed 
aluminum paint with controlled 
color, texture, content and quality 


gives extra coverage, applies more 
easily and lasts longer with a single 
coat. ALUMINUM INbustTRIEs, INc. 


Ask for 1-21. 


BATTERIES 


New types of more compact, more 
convenient dry batteries of strong, 
even flow of current for portable 
electrical devices. Burcess INpus- 
tries. Ask for 1-22. 


VARIABLE SPEED 


Compact, efficient easily controlled 
motorized variable speed drive with 
ratio adjustable in infinite steps 
from maximum through zero to re- 
Integral gear reduc- 
tion units can be built in to extend 


GRAHAM 
Ask for 1-23. 


ALLOY CASTINGS 


srief facts about non-ferrous alloys 
for long wear and corrosion-free 
life for all bearing, bushing and gear 
requirements. Ampco METAL Co. 
Ask for 1-24. 


verse speeds. 


the range of speeds. 
‘TRANSMISSIONS. 


BAKING OVENS 


Hard, lasting finishes for all prod- 
ucts from novelties to tractors. High 
capacity heat distributing system re- 
duces baking time, increases pro- 





These publications are current offerings of manufacturers. The Editor 
would be pleased to forward requests for copies, by — readers, 


to the sources. Fill in the coupon and mail it to the 


ditor, ELECTRI- 


CAL MANUFACTURING, 232 Madison Ave., New York, N. Y. 
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THAT YOU MAY BE BET TER INFORMED 


EQUIPMENT AND PARTS TO KEEP ABREAST OF PROGRESS IN THE ART. 


duction; heavy insulation cuts the 
cost of heat; accurate temperature 
control makes finish uniform on all 
products. DesPpatcH OvEN Co. Ask 
for 1-25. 


RESISTORS 


For accurate, dependable control 
of power. These vitreous enam- 
elled resistors and rheostats have 
monel terminals to which resistance 
wire is silver soldered. Sooklet 
also includes technical design data 
on non-inductive and low tempera- 
ture types of vitreous resistors, pre- 
cision wire-wound and molded-wire 
types. Erecrrap, Inc. Ask for 
1-26. 


PACKAGING 


How to package products in strong, 
light weight, attractive boxes that in- 
crease sales. Helpful examples in 
every issue of “Metal Edge Pack- 
ager.” NATIONAL METAL EpGeE Box 
Co. Ask for 1-27. 


INSTRUMENTS 

Accurate, dependable, direct-reading 
instruments in complete self con- 
tained panels for analyzing radio re- 
ceivers and parts. Fields of appli- 
cation, ranges, size, operating char- 
acteristics and prices are given in 
this folder. Weston ELecrricac 
INSTRUMENT Corp. Ask for 1-28. 


MERCURY SWITCH 


Safety, long life and repeat per- 
formance in this vapor filled metal 
case tube despite severe service con- 
ditions. 
features that permit ratings as high 
as 200 amp. Duraxoor Inc. Ask 
for 1-29. 


Folder shows construction 


MICROSCOPES 

Every convenience for routine vis- 
ual or photographic work combined 
with every facility for research 
Operating conveniences make rou- 
tine of research work. For high 
or low magnification. Bauscu & 
Loms. Ask for 1-30. 











































BY D. R. LAUX 


VICE PRESIDENT 
HARDINGE BROTHERS, INC 


KILLED men in tool rooms and laboratories are 
the artists of production. They take pride in their 
work, and in the appearance of their machines. 

Time and space saving features are strong sales appeals. 
Flexibility and adaptability to handle a wide variety of 
work is necessary, but not at any sacrifice in conveni- 
ence. Yet, practical factors such as floor space needed, 
power required, easy selection of speeds and feeds are 
as important in the tool room and laboratory as in the 
shop. This is why a precision bench milling machine, in 
addition to meeting basic demands as to accuracy and 
adaptability, also should be compact, easily controlled, 
efficient and pleasing in appearance. 

The former model of the Hardinge tool-room mill- 
ing machine was developed to meet all the requirements 
of its day. It had individual motor drive, precision 
bearings, a wide range of feeds and speeds, and fully 
met tool room requirements of accuracy and adaptabili- 
y. This is the machine shown below. But today there 
is available in electrical drives and controls greatly im- 
proved equipment and methods that can be incorporated 
into machines to increase the effectiveness, the per- 
formance, and the attractiveness of such a_ precision 


tool. That is why this tool was redesigned around the 


basic idea of a built-in electrical drive and control. 


EFORE the bench milling machine was rede- 
signed, stepped pulleys, crossed belts, 
shafts, counter shafts, belt tensioners, and foot- 
operated belt shifters and clutches were necessary 


to control its operation. 


“Because, 


control, 


jack 


So Precision Tools 


Need Built-in Drive 


says Mr. Laux, “Increased 


accuracy, greater adaptability, improved 
appearance, reduced power, simplified 
and space saved are just as im- 
portant in the tool room and laboratory as 
in the shop. 
simple and effective drive and control that 
brought these advantages in redesigning 
the belt-driven machine. 


And here is the unusually 


With its “Christmas tree’ drive the old machine re- 
quired a space 72 in. long, 52 in. wide and 96 in. high. 
Redesigned with built-in drive and control, the new 
machine is only 38 in. long, 45 in. wide and 57 in. high, 
including the distance required for table travel. 

The now obsolete unit had a single speed motor of 
1 hp. rating. Speeds and feeds needed were obtained 
with foot treadles, pulleys, clutches, jackshaft, counter 
shaft and belts. In the new machine, a two-speed re- 
versible motor eliminated all of these exterior drive 
parts, and because of reduced power losses in the drive, 
a 34 hp. motor now delivers the required power to the 
spindle. In the former machine, the motor had to run 
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continuously. Power consumed is further reduced in 
the new machine because the motor is directly con- 
nected to the spindle with no clutches, loose pulleys, 
jack shafts and reversing belts. 

Beside loss of power, the multiplicity of belt drives 
and friction clutches in the old machine was costly to 
maintain. The redesigned drive requires but three V- 
belts, one from the motor to the drive shaft, and two 
from the drive shaft to the spindle. Center distances 
are shorter, belts are silent and vibration reduced. 

Instead of the foot-operated belt shifters, two con- 
venient hand levers at the side of the new machine op- 
erate compact built-in electrical controls selecting the 
direction of rotation and the speed. Instead of external 
mechanical selection of speed and direction, the new 
machine does it electrically at the source of power, with 
a large reduction in space, with fewer parts, less power 
loss and far convenience. Additional speed 
changes are provided and quickly obtained by chang- 
ing the position of the V-belt on step pulleys in the 
motor drive. Thus, the new machine has a range of 
spindle speeds from 100 rpm. to 1,800 rpm., much 
wider than was possible with the old machine. 


greater 


Tool room accuracy demands minimum vibration. 
The high motor mounting, long spliced belts, clutches 
and unbalanced pulleys in the former machine gave 
way to the self-contained motor mounted within a sub- 
stantial pedestal in the redesigned model. Vibration 
was further reduced by rubber cushions under the 
hinged base supporting the motor. 

The pedestal and machine frame were not made from 
the same casting. The division between the two pre- 
vents the transmitting of pedestal distortions to the 
machine itself. Being a sensitive precision machine, the 
separate mounting is of further advantage in reducing 
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ITH a two-speed reversing motor mounted 
inside the base, operated by built-in contro! 


switches, the new machine is easier to operate, 
has a wider range of speeds, takes up less space, 


is more accurate and looks better. 


the flow of heat from the motor to the machine. To 
help keep the motor cool, vents in the front and left 
side of the pedestal provide adequate ventilation. 

For modern appearance and greater eye appeal and 
to facilitate easy cleaning, there are no pockets to catch 
dirt. The streamlined, clean design of the machine and 
pedestal gives this tool far greater strength. 

To take full advantage of compactness possible with 
a built-in drive required unusual designing. Complete 
electrical control of the two-speed reversible motor is 
obtained from two levers placed at a convenient oper- 
ating position at the side of the machine for actuating 
motor switches. Both levers have the same axis. The 
control unit and switches are mounted on a horizontal 
panel near the top of the base where they are inclosed, 
protected and tamper proof. Adjustable pull arms op- 
erate the switches, with the travel fixed by adjustable 
stops, a hook-up that makes assembling easy. 

Inside the pedestal door, a handle is conveniently 
placed for lifting the motor when changing the position 
of the V-belt on the three-step pulley. By pulling the 
handle, the motor is lifted on its hinged base and is 
held in the up position as the roller on the handle trav- 
els past the center line of the pivot point. When driv- 
ing, the front of the hinged motor base rests on a rub- 
ber cushion to bring about a floating drive to further 
vibration. The drive shaft is supported in 
self-aligning ball bearing hangers, each with a vertical 
adjustment to compensate for belt stretch. 

The obsolete driving unit, because of its bulk and 
the number of separate parts, had to be dismantled 
before shipping to the user. The new unit is shipped 
completely assembled and wired, and is put in opera- 
tion simply by connecting the motor to the power line. 


decrease 


IFTING the 

pivoted mo- 
tor base with 
the hand lever 
makes it easy to 
change the ratio 
of the V-belt 
drive. Two- 
speed and revers- 
ing motor con- 
trol switches are 
mounted _ inside 
the top of the 
base Rubber 
mountings cush- 
ion motor vibre- 

tion. 
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Better Springs for 


USINESS machines, clocks, dough mixers, elec- 
tric irons, fans, hair clippers, instruments, lamps, 
machine tools, motors, portable tools, ranges, signal 
systems, thermostats, vacuum cleaners and washing 
machines—in every one of these electrically operated 
products, and in countless others as well, satisfactory 
operation depends on springs. Not springs that can 
be ordered from stock somewhere, like machine screws 
or washers. These springs must be individually de- 
signed to give the required force in the proper direc- 
tion within limitations necessary for suitable life and 
proper operation, not only when assembled, but 
throughout the service life of the product. For every 
spring, there is (1) a desired function, (2) one most 
suitable form, and (3) one best material; and it is 
the designers problem to make this three-fold selec- 
tion meet his requirements. Once these controlling fac- 
tors are established for the design, satisfactory springs 
are readily obtainable from spring manufacturers. 
Springs are available in three general forms: helical, 
flat and torsion; the selection depends on the charac- 
ter of the spring force and the space available. The 
helical type, as demonstrated in the diagram, is best 
suited for exerting a force in the direction of the spring 
axis, and if space is available this type usually is the 
most convenient. When these springs are made from 
round wire, as they usually are, the spring action de- 
pends on four factors: the wire diameter, coil diameter, 
number of coils, and the spring material. Of these fac- 
tors, wire diameter and coil diameter have the largest 
effect on the deflection rate or stiffness. But for every 
spring there is a minimum possible coil diameter and 
length, and the product designer must provide suffi- 
cient space to allow for possible future changes. 
For relatively short deflections, flat springs have 
the advantage over helical springs in requiring but lit- 
tle space along the line of action. However, a relatively 


52 


Can springs improve performance, reduce 
cost and increase service life of electrically 
operated devices? Yes, if the designer is 
careful to select the most compact form for 
the space available, if he uses the best type 
for the function desired, and then selects 
the most suitable material. This three-fold 
problem is simplified by applying the 
following fundamentals. 


Electrical Products 


long space to the side is needed, as shown in the dia- 
gram, in order to obtain appreciable deflections under 
small forces. These springs are usually made from 
strip or sheet stock. The material selected, and the 
thickness, length and width of the spring determine 
the character of the spring action. Because soft springs 
require a long strip, practical space limitations may 
make it difficult to obtain low stiffness in flat springs. 
When the application demands greater flexibility 
or a smaller spring force or larger deflections than can 
be obtained from a straight flat spring of convenient 
length, a torsion spring can be used. Essentially, such 
a spring is only a flat spring that has been coiled for 
greater compactness. The spring material can be in 
the form of wire or strip coiled into either a helical 
or a spiral shape, depending on space limitations. 
Which of these three forms will be the most suita- 
ble depends also on how much force can be allowed 
to change during the spring movement. In all types 
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HELICAL FLAT TORSION 


Tension, Compression Single or Leaf Spiral or Helical 


Deflection under unit load controlled by (in order of importance) 


Wire cross section Thickness Wire cross section 
Coil diameter Length Length of wire 
Length of wire Width Load eccentricity 
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% In Dumore motors you get a smoother flow 





TYPE KB MOTOR of power, day after day, years longer. A wide vari- 
Class of Motor | Plain Series (Univ.), 0-60 Cycles ety of stock motors insures economy and prompt 
"aaa Sa aie delivery, but when these motors do not conform 
Method of Cooling .. -. .. Internal Fon to your specifications, you get one designed and 
Bearings and Lubrication . : Grease-Packed Ball ‘ < . ° 
—— . Cast Ateminwm built by Dumore engineers for your particular job. 
Sissties Suid hiaid: Cottaiae Gena —E Cpontiaw | Oe Gemnon The recommendations of these experienced men, 
wees ma ~ ns plus Dumore precision manufacturing methods, 
mper : 2.7 2.3 
Watts Input aaa rans 290 | 300 assure you more power hours for your money. 
aa me | 
Full-load R P.M jae | ee Dumore builds series universal motors (AC—DC) 
No-Load R. P.M. : 9/7 
Efficiency “on we from 1/600 h. p. to 34 h. p.—0 to 60 cycles. They 
Dut nti ntin ‘ i 
Tamaivatere (ns wer are are selected for powering hundreds of machines 
. . . heavy shop tools to fine jeweler’s lathes .. . | 
are relied upon to operate retractable landing gear 
APPLICATIONS POSSIBLE MODIFICATIONS P P 88 
of aircraft and delicate controls of telescopes. 
Routers Other than 115-volt winding oa 
— Cc ws ewes Let Dumore engineers show you how to get more 
tater Other than standard rating power hours for your product. Write for catalog 
Buffing machines Shunt winding for d. c. service and engineering service application blank. 
Theraneutical pumps Special shaft extension 


Boring machines Other than standard housing finish TH £ DUMORE co., D E P T. 107-A, RAC i N 5 wi s. 


Vacuum cleaners 











THESE SIX 
SPRING FUNCTIONS 


Holding parts or contact surfaces apart 
| | or together until a force is applied. 


Holding surfaces in contact despite 
small changes in spacing. 


Maintaining relative position of parts by 
friction. 


Making mechanisms stop only in selected 
positions. 


Indicating magnitude of forces. 


Either making or absorbing vibrations. 


WHEN APPLIED 
TO SUCH PRODUCTS AS 


Door bell button, spring clips, toaster 
cord connector, automobile ignition 
breaker. 


Motor brushes, iron cord, strain relief, 
rheostat arm drum switch contacts. 


Tubular rheosteat slider, flat washer, flash 
light switch. 


Lamp socket switch, appliance switch, 
lid closing spring. 


Relay springs, instrument springs. 


Motor base, buzzer, vibrators, dc.—ac. 


REQUIRE A SPRING 
MATERIAL HAVING 


High strength for compactness, high con- 
ductivity when carrying current, uniform- 
ity in spring properties. 


Resistance to heat. Corrosion resistance 
for parts exposed to weather. 


No change in tension in service. Resist- 
ance to wear. 


Adequate life under maximum possible 
number of operations. 


Stablility; resistance to corrosion. 


Corrosion resistance and endurance 













































converters. 


of springs, the spring force is closely proportional to 
the deflection. If the application requires a nearly con- 
stant spring force over an appreciable deflecting range, 
this condition can be approached by using a spring 
designed for a relatively large initial deflection. For 
example, if a 5 lb. spring force is needed that changes 
no more than 1 Ib. during an inch of motion, this con- 
dition can be met by using a spring that deflects 1 |b. 
per in., but installed with an initial deflection of 5 in. 
Thus, the spring force will change but 20 per cent over 
the working range. 


UNCTIONS 1 performed by springs influence the 

selection of the most suitable type. Most applica- 
tions in electrical products fall in one or more of the 
six functions shown in the accompanying table. Per- 
haps the most common function is to hold parts apart, 
or together, until a given minimum force is applied. 
Spring clips, door bell buttons, cord connectors, push 
button stations, and automobile ignition breakers are 
typical applications. When the movement required is 
small, or space available is not restricted, a helical or 
a flat spring is selected. For compactness, a high 
strength spring material is needed, but service condi- 
tions may require the use of a material having good 
corrosion resistance, and most corrosion-resisting 
spring materials have relatively low strength. If the 
spring must carry current also, the choice of materials 
is further restricted since spring materials differ great- 
ly in electrical conductivity. 

The second function, to hold surfaces in firm con- 
tact regardless of variations in displacement, is typi- 
cal of motor brush springs, contact fingers on relays 


OUND wire coiled into helical form meets 

usual spring requirements where electrical 
conductivity is not a factor. Deflection rate must 
be accurately controlled in the relay spring to 
keep operating current within required limite- 
tions. The appliance cord switch has a com- 
pression spring that operates a quick break 
toggle mechanism. 


under repeated stresses. 


and drum switches, or tap switches on rheostats or 
toy transformers. The spring holding the dust bag on 
a vacuum cleaner performs a similar function. Most 
of these applications are served by springs under ini- 
tial tension, so that the spring force changes but little 
with changes in displacement of the spring supports. 

Springs can also be used to maintain the relative 
position of parts by friction, the third function. This 
is the service performed by lock washers and friction 
washers, by the switch on a flash light and the slider 
on a tubular rheostat. These springs usually are de- 
signed for a given steady load, and if the pressure is 
to remain constant the spring must not lose its tension. 
This requires a stable, high strength material. If high 
service temperatures are encountered, not only is a heat 
resistant material necessary, but larger cross sections 
and longer lengths must be used to reduce working 
stresses, because all spring materials become weaker 
with increases in temperature. It is important, there- 
fore, that the spring manufacturer be fully informed 
of any unusual service condition in order that neces- 
sary allowances can be made so that the desired 
spring properties will be retained in service. 

Toggle switches are representative of the fourth 
function that springs can perform in electrical prod- 
ucts. These switches, such as used in lamp sockets, ap- 
pliance switches and motor starters, are supported in 
such a manner that the mechanism comes to rest only 
in given positions. Because these springs during the 
life of the switch may be operated a large number of 
times, the endurance or fatigue strength of the spring 
material must be taken into consideration in working 
out a suitable design. Therefore, it is important in such 
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applications to know the 
maximum number of times 
that the switch will be op- 
erated. If the spring must SPRING 


also conduct current, this MATERIAL 


eo Spring Steel Low Low | High | High | Low 
condition may greatly aitect Stainless Steel Low High Moderate | High | High _ 
its dimensions. Since most Monel Metal, Moderate ‘Low ~ High Moderate | High | Moderate 
of the high conductivity Nickel Silver Moderate _Low _ Moderate ee __Low_ 4 Moderate 
spring materials have rela- Bzryiu m Copper High High | High Moderate | Moderate | High 


tively low strength, work- Snrina Brass 





ing stresses must be lower, 
which requires larger cross- 
sections and greater overall 
dimensions for the springs. 

Secause the deflection of springs bears a close rela- 
tion to the force exerted, the spring deflection can be 
used to measure an unknown force. Hence, spring 
scales, thermostats, and spring controlled electrical 
measuring instruments making use of the fifth spring 
function. For precise force measurements, spring de- 
sign is complicated by the fact that relations between 
force and deflection depend on the type of spring as 
well as the stress, shape of cross section, and many 
other factors including the stability of the spring ma- 
terial. When a thermostatic bimetal element is the 
spring member, the operating force and the sensitivity 
both affect the problem of selecting the material. When 
precision is essential, many special considerations are 
involved. Such problems require a complete under- 
standing by the spring manufacturer of all possible re- 
quirements and service conditions. 

The remaining function that springs can perform is 
to control vibration. Springs are used in some applica- 
tions to absorb vibrations as in a resilient motor base, 
while in other devices a spring is used to make vibra- 
tions as in buzzers and vibrators. Because the total 
number of operations or deflections is large, the great- 
est problem in most applications of this type is endur- 
ance strength. Corrosion if present may cause early 
failure, and the vibrating rate is affected by tempera- 
ture to a greater extent in some materials. 


OR any of these functions and for all forms of 

springs, the material used has a most important ef- 
fect on the design problem. In specifying the material 
for the spring, the first consideration is the strength 
required. If space or weight is restricted, a high 
strength material such as steel would be desirable. but 
for some electrical applications, steel has several limi- 








STRENGTH|_ TIVITY ANCE | ANCE | HEAT | COST 


Phosphor Bronze | Moderate _ Moderate | High Low Low | Moderate 





PROPERTIES OF SPRING MATERIALS 










ELEC- | CORRO- | 
TRICAL SION | | ANCE | 
CONDUC-| RESIST- ENDUR- TO | RELATIVE 
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High Moderate Low Low 





tations. First, steel is a poor conductor and is not 
suitable for springs that must carry an appreciable 
current. It is subject to corrosion, and possible early 
failure from this cause in applications requiring a large 
number of operations. For many electrical springs, 
therefore, non-ferrous materials are more suitable be- 
cause of their better conductivity and corrosion re- 
sistance. However, most of these materials are low in 
strength and high in cost. Each of the materials shown 
in the table has properties that make it the logical 
selection for some particular set of service conditions, 
but none of the materials can be said to be the one and 
only spring material for all applications. 

In a door bell push button, for example, a low cost 
construction requires the spring to carry the current, 
and because of weather conditions a corrosion resistant 
material is necessary. Brass or bronze fills these re- 
quirements, and for low cost, a flat spring punched 
from sheet stock would be desirable. 

Similar spring requirements are found in cord con- 
nectors. When these springs are subjected to elevated 
temperatures common with irons, toasters and grills, 
the problem becomes more difficult. Steel has good 
resistance to heat but is usually not suitable because 
of its poor conductivity. Brass or bronze meets con- 
ductivity requirements but the heat tends to decrease 
the contact pressure, resulting in local heating and 
further loss in strength. In some designs this problem 
is met by using parallel springs of steel and bronze; 
the bronze carrying the current, and the steel supplies 
the contact pressure. 

Another flat spring application involving entirely dif- 
ferent requirements is found in breaker springs for 
automobile ignition systems. Space limitations require 
the use of high stresses, and the spring must be stable 
so that there is no loss of contact pressure during the 
life of the car. These requirements call for steel, but 
the spring must also carry current in a low voltage 
circuit, so that the low electrical conductivity of steel 
is a serious disadvantage. This is partly overcome by 
using a flat spring because, in contrast with helical 
and torsion springs, the flat spring has a short length 
and a large cross section—factors favoring low re- 


FLAT springs stamped from strip phosphor bronze for con- 

ductivity in the warming pad thermostat (left); parailel 
springs of steel and copper for high strength and-conductivity 
in an automobile ignition breaker; a buzzer vibrator spring of 
bronze that needs no corrosion resistant surface protection. 
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sistance. Corrosion is also a problem, particularly when 
the car stands idle for long periods. One solution em 
ploys a separate conducting strip of copper placed in 
parallel with a steel spring. Another possibility would 
he the use of heat-treated beryllium copper which has 
the desired combination of strength, electrical con- 
ductivity and corrosion resistance, but it is relatively 
high in cost. 

\ problem somewhat similar to the ignition breaker 
ewitch is found in a portable watthour meter drum 
ewitch. Electrical conductivity 1s of greater importance 
here since a high current must be conducted. Mos 
bronze contact springs lack sufficient conductivity, an 
the heat generated results in a loss of spring tension 
and a further increase 1n heating because of higher con- 
tact resistance. Satisfactory conductivity and strength 
is obtained in one design by using a bimetal material 
consisting of monel metal and silver. The monel sup- 
plies the required contact pressure, and the silver gives 
the desired conductivity. In addition, the silver facing 
used at the point of contact with the drum gives low 
resistance and long contact life. 

Spring problems in electrical products usually can 
be simplified if the spring can be relieved of the neces- 
sity of carrying current. In motor brush switches, for 
example, a flexible lead from the brush carries the 
current so that the springs of high strength steel can 
be used. Brush wear, however, presents another prob- 
lem. Brush pressure is critical and must be held to 
within close limits, not only when installed but also 
after the brush is worn down. This requirement is met 
by using a relatively soft spring 
under considerable initial tension. 

For convenience in obtaining this 

initial tension, a torsion spring us- 
ually is selected since the design for 
‘nitial tension requires no added 


space. 


ELECTRICAL conductivity calls for flat springs of 
phosphor bronze or beryllium copper in switches, 
and rheostets. Acid conditions, however, require 
non-conducting lead-coated steel springs for battery 
clips. The disked thermostatic element has good 


conductivity. 


nector. 
flexibility at this point. Spring action at the outer end holds 


[4 ELICAL spring for a strain relief on an appliance con- 


Open wound coils in the center give added 


the bushing in place. 


Magnetic as well as electrical requirements often 
present a problem in selecting the spring material. In 
electrical indicating instruments, for example, a zero 
adjustment for the pointer requires a flat friction wash- 
In instruments of the permanent magnet type, steel 
washers are difficult to assemble because of the attrac- 
tion of the magnet. To retain the friction pressure, a 
a high strength material, but 


oe 


compact spring requires 
both steel and monel metal are magnetic. Therefore, 
bronze or beryllium-copper are selected. 

Non-magnetic spring material is also required for 
control springs on electrical instruments, and since the 
springs also conduct current the material must have 
low resistance. But the most important requirement 
is precision or dependability. Bronze has long been 
used for these springs, because of its good conductivity, 
and with special heat-treatments it can be made stable 
enough for usual applications. Still better combinations 
of stable properties, high strength and electrical con- 
ductivity are obtainable in a new heat-treatable alloy 
of beryllium, cobalt and copper. 

Springs made of ordinary materials are affected by 
temperature, the springs become slightly weaker with 
an increase in temperature. A material extensively used 
in watch hair springs and now available for ordinary 
springs has the unusual property of being unaffected 
by such changes in temperature, and would therefore 
he preferable in some applications. However, for many 
electrical uses, its usefulness is limited by its low con- 
ductivity and magnetic properties as well as its high 
cost. 

Where long life under conditions of fatigue or re- 
peated operation is a primary requirement, brass and 
bronze require such generous designs that compactness 
suffers. Where corrosion may attack the spring, steel 
cannot be used. Conditions such at these are present 
in vibrator reeds in de.—ac. convertors for automobile 
radios. Stainless steel is not suitable because of the 
difficulty in accurately controlling its spring proper- 
ties. Since monel metal has the necessary strength, cor- 
rosion resistance and uniform properties, it is extensive- 
ly applied, and in addition, has good resistance to el- 
evated temperatures encountered in these devices. 
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of the ant detaileg ws ? Box 273, 
que, te in Ormar; | 
More Saleable Products Today ALU MING gy Check Stmpe, 
— Corl 4nd ¢C 
CADMIU ny, “ACQUERSORED CAB, 






Because They Sent for 


Details and Samples of WRINK 4) 
TAAL ETR URS LIAY Toso 
! me 


Check and Mail this 
Coupon NOW -— It May eo 
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A portable fan manufacturer sought the “most durable, flexible metallic 
finish available—a finish that would withstand the battering and banging 
of the most severe service abuse—that would stick tenaciously to die 


casting, steel, and cast iron.’ WALKER FLEXADUR solved his 


problem. 


A leading cable company wanted the finest lacquer for its oilproof lead 
cable. It had to be tough, long-lived, flexible, oilproof, and water 


resistant. WALKER NON-BURNING CABLE LACQUER 
filled the bill. 


For his new washing machine, another manufacturer wanted a finish that 
would withstand years of the roughest treatment and the destructive 
action of powerful washing chemicals; WALKER METALIZED 
LACQUER FINISHES came through all tests with its rich smooth 


colorful surface looking as fresh as new. 


— manufacturer sought a distinctive _— vcerira ite ~ Only a Sharp Knife Edge | 
modern design of his new business machine. LKER BAKIN | F AD 
WRINKADUR proved to be the right answer. ne Sanere ee - 


The battering and banging of the most 


Add saleability to your products also by improving their finish. Put severe: salvia, Cauek: Rik -Ue<anee On 
Se ; ; ; FLEXADUR. In testing this finish it was ; 

your finishing problems up to WALKER engineers. There's no obliga- a ie ee ae id 

. . ee ° . ‘ y 2 sharp nife eage wou 

tion. Simply check the finishes in which you are interested on the cut through the surface, and the FLEXADUR 

above coupon. AND MAIL IT NOW! finish comes off in the form of a curl showing 


its extreme flexibility and adhesion 


| For Details and Samples Mail above Coupon TODAY 


Ife es H. \ WALKER HIE 


ELIZABETH, NEW JERSEY 
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EXTILES from the dyeing process to the retail 
piece goods counter, painted finishes from pig- 
ment to the product, porcelain enamel, printing 
inks and printing 
mon problem of matching colors. This would be easy 





all these processes have the com- 


if all human eyes were equally color sensitive, if colors 
were not affected by texture or surface reflectivity. 
Laboratory instruments are available for accurately 
analyzing colors but these intruments are bulky and re- 
quire too much time for a match. Many industrial ap- 
plications have needed a portable device to match colors ; 
one that was compact, easily carried, usable in office, 
store or factory, and therefore independent of interior 
light or the color of surroundings. 

The use of the revolving disk principle for blending 
colors is generally known among colorists, and its ap- 
plication to a portable color matcher seemed logical. 
The principle is based on persistence of vision. A disk 
with several color segments, when rapidly revolved 
produces the visual effect of a single color. Being a 
mixture of several colors, the color effect of the rotating 
disk can be changed by altering the relative width or 
by changing the color of individual segments. 

Segments of color on a rotating disk can be selected 
and proportioned so as to produce any required com- 
bination color, and any color sample can be matched and 
specified in terms of its component colors and their 
relative proportions. 

In applying the revolving disk principle, for each 
sample to be analyzed a set of three or four numbered 
disks is selected from a file. These disks are painted 


Matching Colors 


— Electrically 


BY H. M. SMITH 


S. EDW. EATON CO. 


a solid color, have a radial slit and a hole in the center. 

3y passing other disks through the slit, varying seg- 
ments of several colors can be obtained. The central 
hole fits over a shaft extension so that the disk can be 
rotated. Numbered calibrations around the outer edge 
of the disk shows the relative proportion of each color 
exposed. After a few trials and adjustments, a match 
is obtained, and the color accurately designated by the 
number and percent of each color disk. 

To apply this principle to a color matcher of the 
greatest use, bulk and weight had to come within the 
limits of easy portability so that one person could carry 
the entire unit. Operation had to be simple to reduce 
errors and to enable a person of reasonable intelligence 
to acquire dexterity in its use with brief instructions. 
It was necessary that the device require no more 
preparation in setting it up for service than to plug 
it in to a convenient outlet. A light source within the 
device had to be of ample and uniform intensity and of 
an acceptable color temperature. For rapid testing, 
samples had to be inserted easily and matched with 
comfort and convenience to the operator in the entire 
procedure. The final design as shown here met all of 
these requirements, but in working out the details 
several electrical problems had to be solved. 
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APPLYING the rotating disk principle, this 

portable instrument weighing but 20 ev 

lb. accurately determines the proportion of th 
basic or primary colors in a given sample. 

Thus colors can be positively identified or lat 


specified in terms of numbers. 


DOES THIS SUGGEST A POSSIBLE USE FOR 
NATIONAL H-A-R:D VULCANIZED FIBRE IN 
YOUR BUSINESS ? ..."OIL CHANGE" TAGS 
PRINTED AND DIE-CUT AT MASS PRODUCTION 


For a tough, hard, smooth, oil-resisting surface . . . for clean, clear printing . . . for economy 
and speed in fabrication . . . for flexibility, lightness and tearing strength . . . National H-A-R-D 
Vulcanized Fibre is the right materia/ for use in these convenient ‘‘oil change’’ tags . . . Nearly 
every day, somebody, in some industry, working with our engineering department, finds in 
the properties and characteristics peculiar to National H-A-R-D Vulcanized Fibre and/or Phenolite, 
laminated bakelite, a new short cut, betterment or economy in product or plant equipment. 


NATIONAL VULCANIZED FIBRE COMPANY, Wilmington, Delaware, U. S. A. (Offices in Principal Cities) 
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COMPARTMENT 
SIDES STATIONARY 


Assembled discs are rotated by the motor under filtered light 
giving the equivalent of daylight or artificial illumination 


Because the device must operate on both dc. and ac., 
a 3450 rpm. universal motor is used. <A _ threaded 
extension on the motor shaft has a shoulder and lock 
nut for clamping the disk. 

In order to make replacements easy, the light source 
is a standard 100-watt lamp. Light equivalent in color 
to noon sunlight is obtained by screening out some of 
the red rays with a filter. All controls for both the 
motor and the lamp are grouped on a small panel con- 
veniently located, and the attachment cord does not 
interfere with operation. 

In designing a cabinet to house the device, the major 
considerations were that the operator have comfortable 
access to the end of the motor shaft for placing and 
adjusting samples and color disks, with unobstructed 
view, and with the light striking the disks from such 
an angle as to preclude specular or mirror reflection. 
This eliminates any effect that texture or surface finish 
might have on the color of the sample. 

The accompanying diagram shows how this has been 
accomplished in positioning each of the elements. It 
will be seen that with the color matcher on a low 
bench or table, the sample and color disks may be 
conveniently manipulated by a person comfortably 
seated. The light source is concealed from view and 
the angle at which the light strikes the disks causes 
no surface reflection. 

To eliminate possible distraction to the eye by the 
contrast between the color disks and the white rim of 
the calibrated disk, a mask is provided to blank the 
latter from view during the spinning trials. This mask 
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is hinged so that it may readily be folded back while 
disks are being fitted. Access to the motor shaft is 
provided by doors on both sides, hinged at top and 
fitted with stay arms to hold doors open while ad- 
justments are made. 

As a further precaution against possibility of light 
reflections the disk chamber and chute through which 
the disks are viewed are lined with a jet black velvet. 
The opening to the scanning chute is fitted with the 
velvet also, forming in effect a hood similar to the 
shield on cameras having ground glass focusing plates. 

Since fluctuations in voltage affect the temperature 
of the lamp filament and consequently the character 
and intensity of the light, and because voltages vary 
between 110 and 120 in various parts of this country 
and abroad, voltage control is incorporated in this de- 
vice. Since a 110-volt lamp is used no series resistance 
is needed when line voltage is 110. Where the line 
is higher than 110 volts but not in excess of 125, a 
rheostat is provided to adjust the voltage to the standard 
value shown by a small indicating instrument. 

The light switch, rheostat, meter and motor switch 
are arranged on a panel built into the front of the 
cabinet behind a door. The lamp holder is attached to 
a bracket at the rear of the panel. This bracket serves 
a double purpose. It not only attaches the lamp holder 
to the control panel so that this entire assembly can 
be wired as a unit to be slipped into position in the 
cabinet, but the bracket is made of spring metal to act 
as a cushion. This protects the lamp and voltmeter 
from the shocks inherent in portable devices. 
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@ Here’s a new contact material-—a development of the 
famous Wilco engineering and research laboratories— 
which offers many users of platinum-iridium contact 
points an opportunity to reduce production costs without 
sacrificing performance. 


In hardness. Alloy No. 6 compares favorably with 
platinum-iridium. It resists oxidation and corrosion, re- 
duces wear to a minimum. Alloy No. 6 practically elimi- 

nates “pitting” and “coning”, and is ideal for rapid 
make-and-break conditions. In fact, Wilco Alloy No. 6 
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These users Save’ 20% to 30% 


WILCO ALLOY «. 


. . « IT OFFERS THE DEPENDABILITY OF PLATINUM-IRIDIUM 
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is often recommended for alarm systems, signals, tele- 
graph equipment and other devices requiring dependable 
contact point operation. And its cost is less than 
platinum-iridium. 


Wilco’s development of Alloy No. 6 is a typical Wilco 
achievement, in keeping with its 20 year old policy of 
constant research, constant endeavor to improve contact 
materials and reduce costs. Wilco engineers will gladly 
tell you if Alloy No. 6 can be adapted to your needs, or 
suggest another of the Wilco precious metal alloys which 
may better meet your operating conditions. 


We will gladly send samples of Wilco Alloy No. 6 for 
tests in your own plant or laboratory. In writing for 
Alloy No. 6, please state conditions of use. 


WILSON CO. 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES 


- CHICAGO, ILL. . DETROIT, MICH 


Wilco Thermometals 























WHERE TO GET M T R 
FOR DESIGNED-IN USE 


MANUFACTURERS OF PRINCIPAL TYPES, SIZES AND FORMS OF MOTORS AND 


THE BEARINGS THEY PROVIDE 
































Alliance Mfg. Co., Alliance Ohio....... 6 
_ Oil le 28S Be -arings. e iatiee i aT 
Allis Co., NS i cE 5c Sm a god alias Malet 1 8910 D 1213 A 
Milwaukee, i Cong S 8910E 1213 B 
Ball, Ring & Bronze B. on rall. fo 8910F 12 13 C 
Allis-Chalmers Mig. Co............... 8910 D 1213 A 
eee . 8 9 12 B 
Ball and Ring B. onall.......... on F8 9 10 11 12 13 C 
8 9 10 12 E 
Armor Electric Mfg. Co............ 8 10 i2DA 
41620 Molland, Erie; Pa... o....cvsseses 8 10 12 E B 
Ball, Roller & Ring B. on all 8 10 12 F ¢ 
ee MO ob ckbe cc awowecansec 2s 6 8&9 > 32 13.5 
4348 Duncan Ave., St. Louis, Mo..... ee 6 8 9 F 1213 © 
Ball & Bronze B. on 1, 2, 3, 6, 12. 13. 3 8 9 2 13 & 
Barber-Colman Co., Rockford, Ill...... 5 6 FEC¢ 8 A 
Oil-less B. on 6. a Acle atti i ; 
Bartlett & Co., Ss. L., acces 5 
806 WwW. WwW ashington, Chic ago, Ill. ae 
Bendix Marine Products Co........... 5 ( 
754 Lexington Ave., Brooklyn, N. Y.... Se ee 
Black & Decker Elec. Co., Kent, O.. 4 A 
Ball B. on 1, 2,4 5.8, 9. . ene a 4 8 9 Cc B 
Bronze B. on 1, oe 8, SS aha are 1 2 456 8 9 F E D 
Oil-less B. on 1, 2, 4, 5, 6, 8, WR ecihataas 
Bodine Electric a cts cane aki ee ae iz £66 69 EA 
2256 W. Ohio, C hicago, Ill. a 456 8 9 F B 
__ Ball; and Bronze B. on all. : 4 ; G 
Brown-Brockmeyer Co. ; ean 3 E 1213 A 
938 Smithville Road, Dayton, Ohio.... 3 F 12 13 B 
;23 [> is <; 
3 8 12 13 D 
SN COTO BO 5 on cases dnadnecccs 10 111213 A 
12th & Cranberry, Erie, ee ae 34 C8 9 10 11 12 13 B 
Ball & Babbitt, 9. 10, 11, 12,13..... 1 3 E8 9 10 1112 13 D 
Bronze B. on 8, 9, 10, 11..... itis Oe 3 8 9 10 12 13 F 
Cedarburg Mfg. Co., Cedarburg, Wis.. . 8 B 
Ball Bearings Piha atiia deeb otkad 8 : E 





HOW TO USE THE TABLE 


lf you want to know who manufactures Split Phase motors, the 
corresponding number in the key is 2, you will find that every manu- 
facturer in the table, with a 2 or a column of 2's to the right of his 
name, offers such equipment. To find the forms he makes, see what 
letters in the right-hand column, A, B, C, etce., line up with 2's. 
Bearings specifications are listed under each manufacturer's name, for 


each type of motor. 


KEY 
TO TYPE AND SIZE 


—Frac. to 2 hp.— 

1 Condenser 

2 Split Phase 

3 Repulsion Induc- 
tion —Over 2 hp.— 


4 Universal 10 Wound Rotor 


TO FORM 
8 Polyphase A Speed Reducer 
9 Direct Current Built-in 


Totally Enclosed 
Semi-Enclosed 


Splash Proof 


QA™MOnD 


5 Synchronous 11 Synchronous Fan Cooled 

6 Shaded Pole 12 Squirrel Cage Vertical 

7 Clutch 13 Direct Current Governor-Control 
64 


Century Electric Co. . 






































ae es iz2s 5 8910C 1213 A 
1806 Pine, St. Louis, Mo ase ce tata 23 5 6 8 9 10 12 13 B 
Ball B. on 1, + 8,9, 10, 12, 13. 1 3 8 9 10 12 13 D 
Ring B. on i, ; 9, i0, ba, Be 3 8 9 10 1213 E 
Bronze and Wick B. on all... 123 8 9 10 12 13 F 
Clements Mfg. Co... ; bite eer mene 4 
6650 S. Narragansett Ave., “Chicago. are 
Ball and Bronze Bearings. . 
Cleveland Electric Motor Co.. 1 8 10 i2DA 
5213 Chester Ave., Cleveland, oO. 1 8 10 iz 8B 
Ball and Bronze on all..... 1 8 10 ar <¢ 
Continental Electric Co........ 3 8910 D 1213 A 
See POET; DIOWEENS Th, Foc cae ok vevecks 3 8910E 1213 B 
Ball B. on 8, 9, 10, 12, 13 3 8910F 12 13 
Crise Electric Mfg. Co... 6 BA 
Mt. Vernon, Ohio... 
Crocker-Wheeler Elec. Mie. Moc son seen 1 8910 D 1213 A 
Ampere, N. J.. P 1 8910E 1213 B 
Ball and Ring 'B. onall.. 1 F8 9 10111213 C 
Delco Appliance Corp................- 4 6 E B 
DE Ne. dis acim ohne ne wai ee 4 6 y  < 
__ Ball and C omposition 'B. onall. 4 6 D 
Delco Products Div. of General Motors 
Cate... Dayton OMe. occceccecseeate 3 1213 A 
en ee OF Boar RO. 38. . ccc ccwe 8 12E B 
Bronze B. on 1, 2, 3, 6, 8, 9, 12, 13... 12 3 6 8&8 9 1213 C 
ee Ae eres 
Ring B. on 12, 13..... ai 2 F 
Diehl Mfg. Co., Elizabethport, N.J.... 1234 6 8910 12,33 3B 
Ball & Waste B. on all. . eee 12234 6789 10 a i2 % 
Roll. B. on 3, 8, 9, 12, 13 1234 678910 1213 D 
Ring B. on 1, 3, 6, 8, 12, 13 8 9 1213 E 
We a oie ek. cose wis oS cations 1234 6 8 9 12 13 F 
12 A 
bs am 4 G 
Dumore Co., Dept. 106-L.... 4 9 Fr ¢C om 
PORT WK oh oa abet al a Sala aaa 4 9 E B 
Ball, Oil- less Bronze & Sleeve B. 4 G 
Electric Machinery Mfg. Co........ 1D = B 
1331 Tyler, Minneapolis, Minn. 11 FC 
Electric Motor Corp............. 4 6 9 FY 22 
401 Lake Ave., Racine, je Be 4 6 9 G 13 B 
Ball, Semi-Oil-less & Wick B. on 4. 4 6 9 3 Cc 
i es 8 re D8 9 10 11 12 13 B 
1725 Clarkstone Rd., Cleveland, O..... F8 910111213 C 
Ball, Bronze & Ring B. on all.. 
Electric Specialty seed 213 South St... 123456D89 10111213 A 
eee rere 123.43 ¢ 8 910111213B 
Ball and Wick B. on all a aia sae 123456F89 10 11 12 13 C 
Waste B. on 1, 2, 3, 4, 5, 6, 8,9. 545 8910111213 E 
4 9 13 G 
Electro Dynamic Works.............. 8 9 10 1213 A 
eS ee eee 8 9 10 12 13 B 
Ball B. on 9, 10, 12, occas 8 9 10 1213 C 
Roll. B. on 10, 12, 3. $S OP t2 13D 
Bronze B. on 13 9 10 12 13 E 
Elliott Co., Ridgway, Pa. ............. D10 11 12 13 B 
Ball and Babbitt Bearings on all..... 10 11 12 13 C 
yg ye a ere 2 56 89 A 
Louis, Mo..... ee o BZZAQATS 89 10 12 13 B 
Ball B. on 1, 27 oa i 8, 9, 2, 335. 223436 8 9 F 1213 C 
Bronze Bearings on ‘all. 
Fairbanks, Morse & Co., Dept. O-431.. 3 8 9 12 13 D 
900 S. Wabash Ave., Chicago, Ill....... 8 12 E 
lati B. on Bi ...¢.. oaldainn 1 3 8 9 10 12 13 F 
Sleeve B. on 1, 3, 8, 9, 11, 12... 8 9 10 1213 A 
89 10 11 12 13 B 
1 8 9 10 12 13 ¢ 
i gO 8S eee re eer eer 8 13 B 
331 N. Arch, Lancaster, Pa.. 234 8 10 F 12 135 ¢ 
» Ball, Waste & Wick B. on all. 2 3 8 D 
Pee Br Re ak Gore isc se eaeees’ 1 5 8 1112 B ¢ 
172 Union, Worcester, Mass.. 1 5 8 1112 E I 


Ball or other Bearings as specified . 


(Continued on page 66) 
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Announcing a Longer Line of 





DELCO APPLIANCE MOTORS 






A Complete Line 


The many sizes and types of Delco Ap- 
pliance Motors enables us to serve prac- 
tically any fractional horse power motor 
need, within the range of 1/200 to % 
H.P. Available in series D. C., univer- 
sal, shaded pole, induction and _ split 
phase types. The voltage range is from 
6 to 220. Motor diameters vary between 
23” minimum and 6” maximum. Mount- 
ings are base, cradle or flange, with 


single or double shaft extension drive. 
Let Delco serve your small motor needs. 


JANUARY, 1937 


eee NEW 
SPLIT PHASE MOTORS 


SPECIALLY designed for efficient and trouble-free operation, the 
new line of Delco Split Phase Motors offers a wide variety in sizes 
and applications. Embodied in their substantial construction are 
numerous features which provide dependable life-long perform- 
ance. These motors add efficiency to the appliances on which 
they are used and help to build consumer satisfaction. 


Unusual bearing life and freedom from lubrication problems 
result from the use of spec ‘ial alloy bearings held to close limits in 
production and over size wick-packed oil reservoirs which provide 
lubrication for thousands of hours of service. 

Quietness and freedom from vibration are secured through rotors 
that are statically and dynamically-balanced, plus exact coordi- 
nation between rotor and stator slot design and arrangement. 

To eliminate grounds and short circuits, the windings receive a 
long bake at high temperature in spec ial insulating varnish. This 
means every part is securely fixed in its position against operating 
strains and abuses. Among the tests imposed in production on 
these windings is one of more than eleven times normal voltage. 





The throwout switch is of sturdy design, insuring quiet opera- 
tion and permanent adjustment in service. 

Resilient mountings are provided which are not affected by oil 
or water and which retain their life indefinitely. 


Our engineers will be glad to help you with your motor problems. 


DELCO APPLIANCE DIVISION 
GENERAL MOTORS SALES CORPORATION 


Rochester, New York 





1-40th H. P. Split Phase Motor (Before final assembly 











MOTORS FOR DESIGNED-IN USE 
































































































( €d ror page 64) 
General Electric Co., Dept. €B-201, i223 ~ 3 
2 456 8910111213 A 

Schenectady, N. Y.. 1234567891011 1213B | oe Co., A. G., 1109 Stewart Ave., 6 ( \ 

Ball. B. on all ; 9373456 7 8:o 10 11 42 13% ae ich ye E B 

Bronze B. on 1, 2, 3, 4, 5, 6, 8, 9 12345678910111213D Oil-less B. on 4, 6 : 

Ring B. on 8, 10, 11, 12, 13 1 3 8910111213 E ee — 

Waste B. on 1, 2, 3, 4, 5, 6, 8,9 123456 8 9 10 11 12 13 5 Reliance Elec. & Engrg. Co. em 

Babbitt, 1, 2, 3, 8, 9, 10, 11, 12, 13 4 ae 1042 Ivanhoe Road, Cleveland, O. me fa. 

Ball, Roll, Ring & Waste B. [oe 
General Industries Co. 4 6 9 ( \ ( oa Mister 
Elyria, Ohio ‘ Rev ic C he 
, ) B nolds Electric Co ae 5 ¢ ; 
-less ; 5 , v9 2 ; 8 ; 
Oil-t less and Bronze B “-~ W. “aoe ss, Chicago, III 2 5 6 8 9 i c 
ronz 5 ‘ : 
Gilbert Co., - S ‘ ; 4 6 E ( ae a cae so cae whe ~ 
N x 
New Haven, Conn 4 6 F D Robbins & 2 Myers, Inc., L734:56 B£29° (1D 12 2A 
r 7246 y ° 1 
Hamilton Beach Co.... } 9 E B os ‘Il i2343 6 S49 r it 3 
Rocine, Wis. 4 9 FC Bronze B. on 1. 2,3, 4,5.6,8,9, 12 123456 89 12 13 C 
¢ < + — 7 : 5.6, “9, 12,1 . 
_ Balla and Bab bit Bearings on all a 7“ 3, 8, 9, 12, 13 ; . = 
ast ‘ ae 5 
Hansen Mfg. Co. , Frinceton, Ind. 5 6 BA Wi ‘kB. oni, 5. ¢ ene 

Babbitt Bearings a - 

Harnischfeger Corp.. oi oo : 8 9 10 1213 DA esas te Mie ee : 2 
4400 W. National Ave., Milwaukee 8 9 10 12 13 1 , ont - _ 
Sleeve or Anti-Friction B. cn all.. 8 9 10 12 13 F Na ed : i 
; ee ee = Silent Hoist, Winch & Crane Co ge Lees 
—— Electric Co., Lowell, Mass. ; 4 6 9 C RB 770 Henry, Brooklyn, N. Y. ” 10 1213 A 
il-less B. on all... = 4 E Ball, Bronze and king on all 
Holtzer- i £ e4 5 Smi _F. een oe 
or Ss 12345 & 9 DCB A Smith Mfg. Co., F.A., ( ; 
Amory, Boston, Mass.. . :a:3 5 8 9 F E 400 Davis, Rochest N.Y ’ F DB 
Ball and Waste B. on all : Stee . ~s 
Ren = eee ee ee 
How ) 5 5 a ’ Sora a 
— Electric Motors Co... ! 2 5 8 9 ab 12 ! 3 A re ergata ae be a pease =: 9 ECA 
3s 23 5 ( ; 4 3 ‘ ( ve icero, ; 

— and Bro nize on all.. ee 5 2 90 10 12 13 ( 7 Oi l-less B., Ball B. optio nal 
ing B. on 1, 2, 3, 5, 8, 10, 12 1 3 5 8 9 10 (243°) re a 1. ie 

Waste B. on 1, 2, 3, 5,8 1 5 g 10 12 E — Electric Motor Co. Ls 8C10E 1213 A 

Be eer noe oomfield, N. J.... 2 3 ‘ > 12 13 1 
Ideal Elec. & Mfg. is: 1 E89 101 1213 A Ball B. on 2, 3, 8, 10, 12, 13 . a § D101 12 13 B 
Mansfield, Ohio . 1 89 1011 12 13 ¢ _W aste B on 2 ; 

Ball, Roll, Bronze, Ring & Babbitt 1 89101112 13D m = — 
Bearings on all 1 10 11 12 13 F Sterling Electric Motors. Inc. toe oo . 1 30-56 69 1011 12 13 A 
a pikceemnets ae 4 Telegraph Road, Los Angeles, Calif... 1 3 5 FE8 9 10 11 12 13 B 

Imperial Electric Co. ; 1 ‘ 3 Ball & Sleeve B. on all 123 _5 2 13 hn 
48 Ira Ave., Akron, Chi 8 9 10 12 13 A : Tm aoa ‘ : = Ee ee 
a: PL» on, 110 ? 3 " 7 : " a 

Ball B. on 1, 2, 8,9, 10, 12, 13 OF 1213 e eae ee ates - > is A 

Bronze B. on 1, 2, 8, 9, 10, 12, 13 ) 10 12 123D a ee a ea 13 B 

Roll. B. on 10, es e 10 Wik ‘ _ Ball and Sleeve | B. on 9,13 : 9 13 

Janette Mfg. Co. 1345 a0 > Shestonant eM pss oko - ees 2. £.°4 S53: 12 13 ¢ 
ss4W 3 13 lyde Park, Mass. 3s 3 
fonroe, Chicago, Il : 22 5 8 9 I 13. B Ball ; . ee 

Ball and Bronze B. on all 2345 ie e ane i and Bronze B. on all 10 12 13 I 

Kendrick & eae. a : —_——_ Electrical Co. cla a ; cS oe DpD< 
con d \ 330 Lana Ave., Warren, Chio.. 1 
ebanon, N. H 
4 6 9 ( Ball B. on 1 
Ball and Bronze on 4, 9 _ Bro nze B. on 1, 9 
Oil-less B, on 4, 6, 9 : ~ Eaeneed nen 
wr ients U.S. Ele A sari 
re es ce ted, ree Motors, nies. ge 1 8 10 12 D 
2011 W. Hastings, Chicago, II! 123 5 _ Ball B “ni,3 ave 1g ea $ 0 eee 
2 z . iicago, Ill 2 3 5 & ¢« ) 3 al ) 2 ; 2F ; 
eet decenee en oie ) . } 1 . ull B. on 1, 8, 10, 12 . ; 1 8 10 _12F ( 
Pe aa ° Valley Electric Corp., 3 
Kingston-Conley Electric Co. 12 k B 4221 Forest lark ced. St. Louis... .. 3 s " 12 F € 
68 Brook Ave., North Plainfield, N. J 12 R FE ( , all Be -arings On | all ; * f 
Ball or Bronze B. on all hs D Vv a ae : ee - = 
ha etal eRe cee area ee pene = ictor Electric Products ine.. > tas r : 
Leland Electric Co., Layton, Ohio 123 29 F 1232 712 Reading Kcead, ¢ fawcinnis ti, Chio... ’ KF ¢ 
Ball, Bronze or Waste B. on all 123 2 1213 B __ Bronze | earings (im preg -gnated) 
1 2 5 5 x 9 1 ) 13 ( W ru x of nas 
ne - agner Electric i ‘ 2 3 89 1 
2 Ga ‘ oe Z ) 12 A 
Lincoln Biccwic Co. x 10 2p 6400 Plymouth Ave. Louis, “Mo. a ese 5 6 8 9 10 Zo 
12818 Coit Road, Cleveland, Chio 8 10 12 EK : reread ook ty Te “10, eas r? i. ne? 
eis + ag tee - 8 1 12E B king B.on 10, 11, 12... - 123 S6 89 12 F 
ee eee 12 F Wi ick k B. on 1, 3, 6, 8,9 12 E 
Marathon Elect 3 : eae ih Ca | s ek eames , 
an ric Mfg. Corp. 12 3 8 9 F DB Walter Electric Mfg. Co. oer 
Island, Wausau, Wis. a. g : 2 . vi . 2? > 
Ball and Bronze B. on all Ys ge ee _—- ee — : see 
dhna all and Roller Bearings 12 F Cc 
Marble- Card Electric Co. Waren 1 bas, ¢ a: 7 
12 ; we 7 
Gledstene. Mich ra : : ie C 1213 A —— — Ce.,.-.- 5 6 BA 
aon co 2 hp. and larger ratings 12 8 10 12 = : cama es 
__ Sleeve 3¢€ arings on Motors up to 1 4h ? , z ‘in tard a eae 
ors up p. 2 8 9 10 i212: e Wesche Electric Co., B. A. Mein tenkiat oe 3 8 9 10 12 13 B 
‘Biteetae Electric Co. 13 6 8910C 1213 A 1622 Vine, Cinc innati, ¢ hio ; 23 8910 F 1213 C 
Dasten, Ode 4 eter 4518 8 Ball B. on 2, 3, 8, 9, 10, 12, 13... 23 8910 1213 D 
Ball B. on 12, 13.. 1 3 89 10 12 13D Bronze B. on 3, 9, 10, 12, 13 8 12 13 E 
Bronze B. on 3, 6, 8, 9 3 8 910 1? 13 E Z a — : . ae = - - 
at oe = ; oa) Westinghouse Electric & Mig. Co. 324. 3 8 9 
: ’ 4+! 0 2 13 J 
Minneapolis- Honeywell Regulator Co. 2 6 9 ie East Fittsburgh, Pa.. ; 2245 6 789 10 11 2 3 5 
Brown Instrument Co. Div. 6 B Ball B. on a a 11 £23456789 10 11 12 13 Cc 
4524 Wayne Ave., Philadelphia, Fa. re eos 10, 11, 12, 13 aie 89 10 11 12 13 D 
Sa AIS Oe ronze B., on 1, 2, 3, 4, 5, 6, 7, 8,9 1 3 5 8 9 2 < 
Ohio Electric Mfg. Co. 12 5 6 8 9 Kk > Waste B. 1, 2, 3, 4, 5, 6, 7, 8,9 234356783 a a : ; 
a ae Ave., Cleveland, Ohio 2 5 & 9 I DB : ee 
a 5. om: 2, 2: e &,9 i as ig ; if ake ee ad 

Sleeve B. on a >. 6, 8,9 Woods Machine Co., .S: A., : $ S iZE B 

decd 2/ amre oston, Mas . 5 
Peerless Electric Co. se ra ‘ie . 9 Ball B. on 12 7 oe ” sa Sin 
2100 Market St., Warren, Ol Faas cee Ys eal Pes, a Soe | ae Pry 
\ Ball B. on 1, 2, 3, 8.9.12. 13 y 3 : : 7 2.2 Yates-American Machine Co.,.. . 12 ( 

Waste B. on 1.2.3,4,5.6,8,9 Be + : 3 D Beloit, Wis. 12 E 

Ring B. on 12.13 ae ‘ Sm a 7 : Ball B. on 12 

ete Re ae nr Segre be Sin as aad coal aS a Ss I é 5 e —_ ——__—_—_————— —_— ee 
Se ali E-Motor a ; : - Zobell Elec. Motor Co., : rah hee 8 9 10 12:43 © 
466 W. Superior, Chicago, Tll. 94 South Ave., Garwood, N. J.. . 89 10 12 13 D 


Ball & Bronze B. on all 
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SK F -EQUIPPED 












BUILT BY U. S. ELECTRICAL MOTORS, INC, 





A MOTOR WITH A THOUSAND SPEEDS 
runs easily upon S&&KF Ball Bearings 

























Here’s a diaphanous view of the U.S. Combination Vari- 
drive-Syncrogear Single Reduction Motor, revealing the 
compactness and simplicity of design, and the Sis Ball 
Bearings which assure constant, continuous service, year 
in and year out. 


U. S. Combination Vari- oie . 
deinias: eeatatiaiiink: Gaiaie The U.S. Varidrive commands any r.p.m. without resort- 


Reduction Motor. ing to auxiliary controls by having a hand-wheel that 
places from 1] to 10,000 r.p.m.’s instantly at your disposal. 


With the help of SASS precision, it runs quietly with prac- 
tically no wear on moving parts and maintains exact syn- 
chronization of gear teeth. If you, too, want certainty of bear- 
ing performance, put your bearing problems up to SAIS. 


SsKF INDUSTRIES, INC., FRCNT ST. & ERIE AVE., PHILA., PA. 


3762 





Industry comes to 
SHUSIP for unbiased 
bearing counse! 
because SiisF 
makes practically 
all types of anti- 





friction bearings. 


BALL AND ROLLER BEARINGS 


JANUARY, 1937 














““=" CONTROL DEVICES 


AUTOMATIC CONTROL DEVICES FOR DESIGNED-IN USE 


APPLICATIONS include: Air Conditioning—Refrigeration—Stokers—Fountain and Water Systems—Domestic and Industrial Electric Heat Appliances; Ranges, Ovens 
Furnaces, Incubators, Water Heaters, Fire Alarm and Sprinkler Units, etc. 


Control types are indicated in the accompanying table by the classification column in which they appear, thus, 
A—Thermostet D—Level-Float G—Pilot K—Damper Motor 
B—Humidistet _ H—Mercury Swing L—Motor Valve O—tThrustor Valve 
C—Pressure-Vacuum F—Tim J—Relay-Magnetic Contactor M—Solenoid Valve P—Thermal Valve 

SPECIAL APPLICATIONS are indicated by added initial, as follows: q—Oil Burners; r—Gas Burners; s—Process Equipment; t—Pumps and Compressors; u—Unit Air 
Heaters; v—Machine Tools, Welding, etc.; w—Motors, Bearings, Transformer and Furnace Cooling Lines, etc.; x—Electro-Hydraulic; y—Electronic. 

Where control unit is designed for handling specific elements, numeral indicates the latter, as follows: 1—Air; 2—Gas; 3—Liquid (fuel-oil, water, brine, etc.); 4—Steam, 


7 | ACTUATING || ACIUATED | | ACTUATING || ACTUATED 
AB}IC DEFGH JK} LMNOP | ss (anaes Vases Waele 


N—Magnet Valve 





Acousto-Lite Laboratories, 2920 S. Vermont 





Electrimatic Corp., 2100 Indiana Ave., 


Ave., Los Angeles, Calif.. J COND, Dlbes x iewsndbdanscaesesteuin ae M 
Alco Valve Co., Inc., 2628 Big Bend Blvd., 123 Emerson Electric Mfg. Co., St. Louis, Mo.. E 
St. Louis, } leas ae a cantere D L M4N P 
Ermstat Co., 1825 Wylie, Philadelphia, Pa...|| A 
Allen-Bradley Co., 1309 S. First, Ww 
INE EI cs ccicnneackicececekeos CD EFG J N Euclid Electric & Mfg. Co., | 
Chardon Road, Euclid, Ohio............. | E 
Almo Mfg. Co., 475 Washington, Newark, N. J. H 
Fisher Governor Co., Marshalltown, Ia. .... | D 
American Automatic Elec. Sales Co., 
1019 W. Van Buren St., Chicago, Illl...... H|| J Foxboro Co., Foxboro, Mass.............. B}C D EFG 
American Instrument Co., 8010 Georgia Ave., Friez & Sons, Inc., Julien P., Baltimore, Md.|| A B EF JK} L M P 
INE ss 6s socane se edscnsnee® J | 
Fulton Sylphon Co., Knoxville, Tenn....... Pp 
American Moistening Co., 260 W. Exchange, 
OS eee ee eee B G-M Laboratories, Inc., 1731-A Belmont Ave., 
NN TES si Gals da bbb aclenecky Nemec J 
Anderson Co., C. J., 212 W. Austin Ave., | 
Es a. och bs ieoetc snow arwee J Gamewell Co., Newton, Mass............. J 
Arrow-Hart & Hegeman Electric Co., General Controls Co., 1370 Harrison, 123 
SU INS doin 5 vin dk bee vshowenecen D G J Ben PM, CR i oso si nesses ineeess A | 4M 
Automatic Products Co., 121 N. Broadway, 12 23 General Electric Co. (Dept. 6B-201), 123 123 
ee ep rn ee ee AB DE JK 3M N P INES The Sia. k os 6.0 660k cacug deen A | Cc D EF v Jy L 4M O 
Automatic Reclosing Circuit Breaker Co., General Electric Vapor Lamp Co., 
UID adic on cacnkecs ¥e5a0% A 887 Adams, Hoboken, N.J.............. H 
Automatic Specialties Co., 418 E. First, General Fittings Co., 100 Baker, 
ee ee ee ee iC PUA, Mir Bs a aces aducucacivedes A 
Automatic Switch Co., 154 Grand, | 123 123 General Sales & Products Corp., Cohoes, N. Y. | 3M 
POO MUN, Fes Wire can ekan Sonnet neds J 4M 4N | 
Gleason-Avery, Inc., 27 Clark, Auburn, N. Y.|| A JK 
Automatic Temperature Control Co., Inc., 
34 E. Logan, Philadelphia, Pa............ A Fs K| L Grinnell Co., Donald & Pryor Sts., 
1123 123 Providence, R.1.......0.ccccccsceseces F 
Barber-Colman Co., Rockford, IIl...........|| AB! EF JK) 4L M 
Guardian Electric Mfg. Co., 
Bartlett & Co., 8. L., 806 W. Washington 1627 W. Walnut, Chicago, Illl............ iJ 
a eee eee J 
H-B Instrument Co., 2518 N. Broad, 
Bender Warrick Corp., 534 8S. Woodward Da RENN Ui sa ccns tina cccisccsse A | 
Ave., Birmingham, Mich. Ww J 
Hart Mfg. Co., Hartford, Conn............ A | E Hii J 
Bendix Marine Products Co., 
754 Lexington Ave., Brooklyn, N. Y.... J Hunt & Son, C. B., Salem, Ohio........... | 1M 
Bishop & Babcock Mfg. Co., 4901 Hamilton Hy-Lo Unit & Metals Products, Inc., 
Ave., N. E., Cleveland, Ohio............ CD 961 S. Fair Oaks Ave., Pasadena, Calif.. M 
Bock Oil Burner Corp., Madison, Wis. 3M Hynes Electric Heating Co., 240 Cherry, B 
1123 PN, Bliss cekiice radetabancnes> ul 
Bristol Co., Waterbury, Conn... .. 4L 
Industrial Instrument Co., 
Burling Instrument Co., 241 Springfield Ave., 96 E. Miller Ave., Akron, Ohio...... F 
MN, Ula dis ds xs as00ca<s<% : ; | 
Jefferson Electric Co., Bellwood, Ill.........| H 
Carrick Engineering Corp., Michigan City, Ind ( H's JK M | 
Kurman Electric Co., 241 Lafayette, | 
Clark Controller Co., 1146 E. 152nd St., | WHO SOMO ING Wes cokkpcvcescaseassenen | J 
ee eee eee D F vy J | 
Lammert & Mann Co., 219 N. Wood, 123 
Columbia Burner Co., Toledo, Ohio G Chicago, Ill. sos aR PRUNES CREED Ee 4N 
Continental Electric Co., St. Charles, 5, Ill. Hs Leach Relay Co., 5915 Avalon Blvd., J 
SS eer ree y 
Controlograph Co., 380 Canal, New York H|| J | 
| Leeds & Northrup Co., 4901 Stenton Ave., 
Cook Electric Co., 2700 anions Ave., Philadelphia, Pa........... ; cD J I 
Chicago, Ill......... : A K} 
| Leland Electric Co., Dayton, Ohio.......... EF 8H 
Cutler-Hammer, Inc., 1264 St. Paul Ave., | 
er ee ee ARIC Dv J L M Lindberg Engineering Co., 221 Union 
Park Ct., Cilieago, Ell... .. 0.0.05. A Hs!| J 
Detroit Lubricator Co., 5842 Trumbull, 23 
SNE, BEING Sin ocns.covubwacea ABIC D EF 8H K M P | Loesser Engineering Labs., 8 Duryea, 
| POINT, DE Wess si aka ciaaae disuse DE H 
Dunn, Inc., Struthers, 138 N. Juniper, 
Philadelphia, Pa...... ie Sia A F Hii J McCorkle Co., D. H., Sixth & Bancroft Way, 
Berkeley, agi ach: eke oe A | E 23P 
Durakool, Inc., 1008 N. Main, Elkhart, Ind. H | 
McDonnell & Miller, Wrigley Bldg., | 
Eagle Signal Co., Moline, IIl.............. Fs J RE Glin. denctumatnedecaseTaerae® D 
Edison Electric Controls Div., Thomas A. Machlett & Son, E., 220 E, 23rd St., 
Edison, Inc., 43 Lakeside Ave., West Or SO Th Bias cance xesensaccacsts H 
Orange, N. J. : A F J 3 | | " 
Electric Controller & Mfg. Co., 9700 E. A F eee alve Y o., 52 Beekman, | 
79th St., Cleveland, Ohio Ww | | ’ 
Electric Valve Mfg. Co., 64 eee Mercoid Corp., 4201 Belmont Ave., \ 1123 : 
New York, N. Y. Fd ous seh eieaiates M Chicago, Ill... .. iA |C D EFG Hii J | 4L N P 
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tHE MAIL must Not BE DELAYED... 


CO... 
KON-NEC-TOR SWITCHES WERE CHOSEN 


A certain well-known manufacturer of 


postage metering machines formerly tried 
metal switches. Thousands of makes and 
breaks of the current would either cause 
the switches to become softened by heat 
and pitted or the toggle would break off 
from the heavy usage. 

KON-NEC-TORS solved all his difficulties. 
The mercury contacts proved foolproof 
even after four straight years of service. 
No matter how fast the cancellations, the 





electric circuit broke clean and swift, due 
to the inherent snap-action of the mercury. 

Use KON-NEC-TORS when you want de- 
pendable switching with no maintenance. 
They are ideally adapted to use where ut- 
most reliability, quiet operation and long 
life are requisites, and their foolproof qual- 
ities make them ideal emergency switches. 

For full details, address the General 
Electric Vapor Lamp Company, 887 Adams 
Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 








from Dp. 


ACTUATING | “ACTUATED 
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ACTUATING | ~ ACTUATED | 





ABiIC D EFG JK; L MNOP . ABC D EFGH) JK) LMNOP 
Meriam Co., 1953 W. 112th St., toss Operating Valve Co., 6488 Epworth 
Cleveland, Ohio...... ; ion 6} Blvd., Detroit. Mich. 1M 
Metric Switch Laboratories, 2703 E. Atwater, Ruggles-Klingemann Mfg. Co., ‘ 
Detroit, Mich.. Cc Salem, Mass. Cc D G L MN O 
Meyer Lloyd Co., 140 Harding Rd., Russell Electric Co., 340 W. Huren, gat 
Springfield, Ohio. .. } H Chicago, JIl.. . . AB D EF M 
= . 9p | Shalleross Controls, Inc., 121 N. Broadway, 
Milwaukee Gas Specialty Co., Milwaukee, Wis. 2I Milwaukee, Wis. ; CDE L 
Minneapolis-Honeywell Regulator Co., Shand & Jurs Co., Berkeley, Calif. D H 
Brown Instrument Co. Div., r : . ; : 7 
4524 Wayne Ave., Philadelphia, Pa. ABIC D EFG Hii JK} L M p | Square D Co., 6060 Rivard, Detroit, Mich. CD 
Myers Engineering Equipment Co., Spencer Thermostat Co., 34 Forest, -_ ) 
3947 W. Pine Blvd., St. Louis, Mo....... N Attleboro, Mass........... eynteus Ar | ( ERG I 
Newark Boiler Regulator Co., 428 Glenwood Se & a Co., ‘i 
Ave., East Orange, N.J......... ; D H ; 4 
a “ . Supreme Electric Products Co., 12 
Oilgear Co., 1301 W. Bruce, Milwaukee, Wis. Evx 3M Rochester, N. ¥.. «<<. : A 3M 
re ~— Co., 1775 Old Colony Bldg., p Tagliabue Mfg. Co., C.J., Park & ithediad 
POORGO, TU... asco es eee. pi wise ease BOO PII, Bi vse Sad spd seein os A IC D EFG B 
Partlow Corp., 2 Campion Road, Thermador Electrical Mfg. Co., 2821 E. 
New Hartford, N. ¥...... 20.0000. oo A Pico, Los Angeles, Calif............. 4 
PayneFurnace& Supply Co., Beverly Hills, Calif || A F J 2N Thompson Clock Co., H. C., Bristol, Conn. F 
Penberthy Injector Co., 1242 Holden Ave., Tork Clock Co., Inc., 31 South St., ; 
Detroit, Mich... . ast . | 3L Bees VOIR The Bei sj tates cswnes oe k 
Penn Electric Switch Co., Des Moines, Ia...|| AB|C D EFG J FL Trumbull Electric Mfg. Co., Plainville, Conn. 
. ‘ J G 85 C bia 
Perfex Controls Co., Milwaukee, Wis... . Cc ( oo ae . er " A 
Philadelphia Gear Works, Erie & G Sts., United Electric Controls Co., 69 A St., 
Philadelphia, Pa........ ‘ ; L Boston, Mass. S ine 4 (CD G 
Powel! Co., Ww m., Draper & Coombs Sts., M Vickers, Inc., 1400 Oakman Blvd. Ey 
Cincinnati, Ohio : x Detroit, cocina ; ace $ x M 
Powers Regulator Co., 2739 Greenview Ave., Walser Automatic Timer Co. : 
Chicago, Ill.......... ee Hse A Graybar Bldg., New York, N. Y....... k 
Powrex Switch Co., 190 Willow, Ward Leonard Electric Co., 34 South St., 8 
Waltham, Mass......... sear wee H Mt. Vernon, N.Y........ petnteawws : 
1 . Jater Level C s Co., 765 Hampden 
Precision Thermometer & Instrument Co., Water Level Controls Co P 
1434 Brandywine, Philadelphia, Pa. A J Ave., St. Paul, Minn......... : D GH 
: Westinghouse Electric & Mfg. Co., 123 
Production Instrument Co., Pact Pitts . : x 
1319S. Wabash Ave., Chicago, Ill. E Kast 8 oe Bk hacwe 4 1c D1 4M 
. F Weston Electrical Instrument Corp., 
Refrigerating wp Co., = Scuth 7 582 Frelinghuysen Ave., Newark, N. J 
Sacrament vd., cago, ows I os . 
eae : § —— White Mfg. Co., 2362 University Ave., 
Reisner Mfg. Co., W. H., Hagerstown, Md J St. Paul, Minn.. ; 
Rhodes, Inc., M. H., Rockefeller Center, Wilbin Instrument Corp., 40 E. 34th St., 
OW HAM, is Rv ksccsacec } New York, N. Y. ; . \ L OP 
Robertshaw Thermostat Co.. Youngwood, Pa. Wilcolator Co., 17 Nevada, Newark, N.J. A 
MOTOR CONTROLLERS Direct current motor controls are indicated by lower case ; 
Alternating current types of motor controllers are indicated in the accompanying table by the classification letters; d-drum, f-face plate; also the following: 
column in which they appear, thus S—Sauirrel Cage a—across-the-line © m—remote control limit 
5—Across-the-Line 8—Tumbler or Push Button F—Face Plate T Slip Ring c—counter-E.M.F. o—reversing tumbler or push 
6—Auto-Transformer 9—Capacitor L M ulti Speed V—Synchronous h—machine tool p—rheostat button 
7—Resistance D Drum _ R Single Phas e Xx Semi -Automati ic Jj 





MOTOR CONTROLLERS 


STARTERS __|| SPEED REGULATORS 
- O 3 = 
< = = é < — 
s = < S > Me 
a < ee a = oe 
Y - _ eH ~ a 
| = < O —_ < 
< Ww o > < => 
a 56 7/X/678D)\RSTV\|5 7 19 
Allen- Bri idley Co., ajmowy ahjmoy p 
1309 S. First, Milwaukee, Wis...... 5 6 7|X| 6 7 8D!|}R STYV)| 5L 7L) DFL 
Allis-Chalmers Mfg. Co., ahmo ahjy 
Milwaukee, Wis. omce cadens 5 6 X} 6 STV 
Arrow-Hart & Hegeman Electric Co., y 
Hartford, Conn...... ‘ 5 8 5L 
Automatic Switch Co., a 
154 Grand, New York, N. Y.... 5 RS 
Century Electric Co., 1806 Pine, a chom foj y dfhp 
St. Louis, Mo. pannel sm 5 6 w7\/X! 6 8D)| RST 5L 7L| DFL 9 
Clark Controller Co., omw f f 
1146 E. 152nd St., Cleveland, Ohio 5 6 7|\X 78 ST V\| 5L 7L} DF 
Cleveland Electric Motor Co., dh 
5213 Chester Ave., Cleveland, Ohio D ST DL 
Colt’s Patent Fire Arms Mfg. Co., amo y 
Hartford, Conn. , Seiten 5 8 
Condit Electrical Mfg. Corp., ahmo ahjy 
Hyde Park, Boston, Mass. : 5 8 STV 
Cutler-Hammer, Inc., a chom foj y dfhp 
1264 St. Paul Ave., Milwaukee, Wis. 56 w7/X! 6 8D};}RSTV)| 5L7L) DFL 9 
Dunn, Inc., Struthers, a y 
138 N. Juniper, Philadelphia, Pa....'| 5 X 8 R 
Electric Controller & Mfg. Co., a homw fo dfhp 
2700 E. 79th St., Cleveland, Ohio 5 6 7 6 Di RSTV!5L7L|' DF 9 
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ron-reversing 


~ MOTOR CONTROLLERS _ 


Electric Machinery Mfg. Co. 


14th Ave.,N.E. “Minneapolis, Minn.|| 5 6 7X 
Euclid Electric & Mfg. Co., oj) d 
Chardon Road, Euclid, Ohio 5 7 D 
Furnas Electric Co., oj) d 
West Allis, Wis... .. z D 
General Electric Co., (Dept. 6B-201), a chom foj y 
Schenectady, N. Y. 5 6 w7/X\ 6 8D 


General Radio Co., 
Cambridge, Mass.. 


Leland Electric Co., Dayton, Ohio 


5 
Lincoln Elec. Co., 12818 Coit Road, 
Cleveland, Ohio 5 6 7 
Monitor Controller Co., a homw y 
51S. Gay, Baltimore, Md....... 5 7X 8 
National Electric Controller Co., 
5309 Ravenswood Ave., Chicago, III. 
Roller-Smith Co., 2140 Woolworth a 
Bldg., New York, N. Y 56 7| Xi 6 
Rowan Controller Co., 2313 Home- a cdom d 
wood Ave., Baltimore, Md. 5 wi oj 
Schaefer Bros. Co., 
1059 W. 11th St., Chicago, III. | y 
Square D Company, 710 S. Third a mo y 
Milwaukee, Wis. 5 6 7| 6 8 
Trumbull Electric Mfg. Co., a hom oy 
Plainville, Conn. 5 7| X 8 
Ward Leonard Electric Co., achjmowy afhjoy 
34 South St., Mt. Vernon, N. Y. 5 6 7|X 8 
Westinghouse Electric & Mfg. Co., acjdhom foj dm 
East Pittsburgh, Pa. ; 56 w7|X/ 6 8D 


RSTV 


5L 7L 


DL 


DL 9 


5L 7L| DFL 9 


p 


fhjop 
FL 9 


dfhp 


2 STV||5L7L| DFL 9 
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As Leading Executives See lt 


The outlook for the early months of 
1937 is most encouraging for that 
branch of the electrical manufacturing 
industry of which our company is a 
part. General confidence in the near 
future by those who use our products 
is clearly shown by advance orders now 
on hand which are generally consider- 
ably in excess of a year ago. Planning 
for the latter half of the year, however, 
is retarded or deferred on account of 
the unsettled and unstable economic 
conditions both here and ab:oad. 

If governmental authorities would 
curtail and reduce governmental ex- 
penditures, and would adopt a program 
of cooperation with business and in- 
dustry by amending or repealing the 
oppressive and burdensome features of 
recent federal and state legislative 
enactments and regulations and by 
actively opposing additional measures 
of similar character, business confidence 
for the more distant future would devel- 
op rapidly, and manufacturing industry 
would expand operations, provide 
increased employment with larger 
payrolls and insure throughout the year 
greatly increased business activity in 
all lines. 


HERBERT |. FINCH 
Chairman 
The Emerson-Electric Mfg. Co. 





With the increasing recognition of 
the importance of “tease of seeing” to 
the health, safety and working efficiency 
of the individual, increased attention 
will be given to the modernization and 
revamping of lighting systems in in- 
dustrial plants. From present indica- 
tions there wil! also be an expansion in 
new factory construction. 

This forecasts a growing demand for 
industrial lighting equipment and for 
the various electrical supplies used in 
connection with its installation. 

1937 will be a year of great sales 
possibilities. 

W. D. STEELE 
President 
Benjamin Electric Mfg. Co. 





1937 prospects for the electrical 
appliance industry look exceptionally 
good. 

National surveys which have been 
made for us recently, indicate a defi- 
nitely greater buying desire for elec- 
trical appliances. We have just com- 
pleted conferences with all of our 
distributors and we find their confidence 
reflected in a greater volume of orders 
than ever before had at this time of 
year. 

We believe that our distributors are 
keen analysts of conditions in their 
respective territories and accordingly 
their opinions add a good deal of 
weight in our judgment to the results of 
our own surveys in indicating a splen- 
did demand in 1937, at least for such 
specialties as we manufacture including 
electric refrigerators, ranges both gas 
and electric, washing machines, ironers, 
electrically driven gas and oil burners, 
air conditioning apparatus and com- 
mercial refrigeration. 


HOWARD E. BLOOD 
President 
Norge Division 
Borg-Warner Corp. 


Business improvement in 1936 has 
created an impetus which augurs well 
for the New Year. Increased dividends, 
the resumption of dividends, year-end 
bonuses and increased employment at 
higher wages are producing more 
goods and also greater buying power 
to consume them, with resulting benefits 
to industry, agriculture, transportation, 
construction, trade and commerce, 
finance and their related fields. 

The growing prosperity of the United 
States rests on a sound basis. Since 
November 1 approximately 300 large 
corporations have raised wages or 
granted bonuses to 2,000,000 workers. 
Industrial production has passed 90 
per cent of the 1929 record. Net 
earnings of all types of companies in 
nine months of 1936 are 64 per cent 
greater than in a like part of 1935. 


THOMAS J. WATSON 
President 
Intl. Business Mach. Corp. 
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Business should be good in 1937. 
Why? Because the purchasing ability 
of the working people is becoming a 
major consideration of an increasing 
number of employers. Until very re- 
cently working men and women were 
given little or no consideration. The 
advent of machines gave them an op- 
portunity to improve their position but 
the business managers were concentrat- 
ing on the competitive development of 
better machines with higher productive 
capacity. They had been considering 
the workers as a part of the machine, 
a piece of plant equipment. 

After passing through the economic 
depression with its resultant unemploy- 
ment and chaos it should not require 
the mind of a genius to realize that if 
these conditions are to be abolished for- 
ever, the workers of this nation must 
have not a living wage but a prosperous 
wage—a wage that will permit them to 
buy the better things, luxuries if you 
please, then we will have lasting pros- 
perity and not until then. 

While this condition continues we 
shall have satisfactory business. In- 
dustrial selfishness holds back industrial 
business just as personal selfishness im- 
poverishes the selfish individual. 

Of course, there are some employers 
who have not yet seen the light of this 
new day. It is a challenge and an op- 
portunity for the business manager of 
this new day to work harder to the 
end that such recalcitrant business men 
will be encouraged to better their po- 
sition by bettering the worker’s position. 

Business associations are doing much 
to bring about these desirable conditions. 
It is well for all business managers, 
large or small, to affiliate themselves 
with an association of their fellow busi- 
ness men. Thus they can help them- 


selves to a prosperous 1937, 1938 and 
thereafter. 


E. C. W. JOHNSON 
President 
Natl. Industrial Service Assn. 
V. P., Scherer Electric Co. 


A machine tool maker writes: “At 
the present time the only dark cloud 
I see on the business horizon is a rather 
wide-spread uneasiness on the part of 
labor. Due to the class hatred angle 
that was played so strongly during the 
Presidential Campaign, coupled with a 
real possibility of encouragement from 
Washington toward an extensive drive 
toward unionization, I cannot help but 
have my fingers crossed on the general 
business outlook for the next few 
months. 

“T feel that our industry will have 
an excellent year in 1937, except for 
the reason mentioned above.” 
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BALDOR BUILDS BetterMotors. 


BALDOR CUSTOMERS 
stick to BALDOR 


ALDOR’S steady growth, even 
I: through years of depression, is 
due to the dependable performance 
of Baldor Motors, fair policies and 
prices, quick service in designing and 
re-designing, and helpful co-opera- 
tion with both large and small 
manufacturers in meeting production 


schedules. 


BALDOR ELECTRIC COMPANY 


4300 DUNCAN AVE ST. LOUIS, MO. 


Sales and Service Offices in Principal Cities 


BALDOR 


A BETTER MOTOR 


JANUARY, 1937 








plastic ‘24072006 


The sixty years of molding experience of the 
Auburn Button Works marks this company as one 
of the oldest molders in the country. Through its 
plastic division, Auburn pioneered plastic molding 
for Electrical Manufacturers and has continued to 
pioneer ever since. At your service and at no 
extra cost to you, is a vast fund of specialized 
knowledge that helps you meet difficult design 
problems of all types. This experienced type of 
co-operation—plus our exceptional plant facilities 
guarantees you the finest plastic parts at the lowest 


price consistent with that quality. 


ESTABLISHED 1876 


MOLDED PLASTICS DIVISION OF 
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DEALLY ADAPTED 
for purposes of 
drawing, stamping or forming, Thomastrip 
is, today, the exclusive material specifica- 
tion of many metal fabricators. Products 
made of Thomastrip are to be found 
everywhere . Favored because of 
fabrication economy with the assurance 
of product quality, the wide acceptance 
of Thomastrip is the result of fidelity to 
specifications guaranteed by Thomas 
specialized production . . . Available in 
bright finish or electro zinc or copper 
coated and in gauge, temper, edges 
and width to meet your requirements, 
Thomastrip will prove to be the ideal 
material for your product, too. It’s worth 
looking into. A Thomas representative 


will gladly cooperate with you. 


The Thomas Steel Companv 
WARREN, OHIO 


Send for a free copy of the Thomas 
handbook of valuable informa- 
tion on cold rolled strip steel, 


STRIP 2 Sree 


BRIGHT STEEL ZINC COATED 
COPPER COATED 












Major Events of the Month 





MANY WAGE RAISES AND BONUSES 


Since November 1, 1936, it is estimated, more than 300 
large industrial organizations have granted voluntary 
wage increases and bonuses to more than 2,000,000 
workers. Members of the electrical manufacturing in- 
dustry, not only the makers of electrically-operated ap- 
pliances, commercial devices, business machines and 
machine tools but the manufacturers of those essential 
parts, equipment, materials and finishes incorporated 
within such products have participated widely in this 
move. 

Partly induced by higher earnings, the undistributed 

earned surplus tax, the desire to maintain good em- 
ployer-worker relations and the wish to forestall prob- 
able later demands by unionized groups, the movement 
has gained wide momentum. 
Harnischfeger Corporation has distributed a $20,000 
bonus and inaugurated vacations with pay. Parker- 
Kalon Corporation announces a bonus of one week's 
salary, a minimum 5 per cent wage increase and va- 
cation with pay. United States Electrical Tool 
Company, a 5 per cent wage increase. York Ice 
Machinery Corporation, a 10 per cent wage in- 
crease. Wayne Pump Company, $600,000 added to 
annual payroll. Link Belt Company, a 5 per cent 
wage increase. Colt’s Patent Fire Arms Mfg. Com- 
pany, a 5 per cent bonus on three months’ wages and an 
additional 5 per cent on all 1936 wages. Hazard In- 
sulated Wire Company, a 10 per cent increase in 
hourly rates of pay. Thomas A. Edison Industries, 
Inc., a 10 per cent increase for some plants, 5 per cent 
in others. Hygrade Sylvania Corporation, a two 
week’s pay bonus. Philadelphia Storage Battery 
Company, a $400,000 bonus. Scovil Manufacturing 
Company, a 5 per cent wage increase. Chase Brass 
& Copper Company and American Brass Company, 
a 5 per cent increase. Westinghouse Electric & 
Mfg. Company, a special payment of $1.00 for each 
year of service with the company, plus $5.00 


STANDARDS’ CHIEF WANTS QUALITY 

Devoted almost exclusively to consideration of the high- 
er standards consumers have established and to devis- 
ing ways of meeting the wishes of the public in such 
matters, the National Federation of Sales Executives, 
300 of them, met in their first semi-annual meeting late 
in December in New York City. 

I. J. Fairchild, chief of the division of trade stand- 
ards of the National Bureau of Standards, pointed out 
that there are now more than 12,500 cooperative organ- 
izations in this country buying and selling goods for 
nearly 4,000,000 members, and doing a reported busi- 
ness of close to $2,000,000,000 annually. 

“Some observers will say,” he added, “that the chief 
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CONTRIBUTES TO THE 
EXCELLENCE OF 


The diamond is the freest cutting of all tools. 

: It cuts smoothly and cleanly with but little 
pressure. Metal does not flinch and distort 
under its keen hard edge. Working at high 
speed it cuts a straight, true surface that no 
other cutting tool can produce. 


For this reason, the bearings of all Ohio 
Motors are diamond bored to attain bearing 
surfaces in perfect alignment. 


Each motor frame and end bell, with bearing 
pressed in place, is clamped on a special fix- 
ture made for that particular design, and 
bored with a diamond mounted on a spindle 
revolving at 4000 R. P. M. The bore, there- 
fore, is exactly concentric with the turned fit 
of the frame or end bell and parallel with the 
axis of the motor. 
When the accurately ground rotor shaft is 
inserted in this finished bearing of an Ohio 
Motor, it is sure to fit perfectly. Here, then, 
is another reason why Ohio Motors are re- 
liable and quiet in operation. 


THE 


OHIO ELECTRIC 
MANUFACTURING CO. 


5905 Maurice Avenue 
Cleveland, Ohio 
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DIAMOND BORING 


OHIO MOTORS 
















































“Tough job, Joe, trying to check 
that blue print!” 

“Tl say it is, Mac— nobody 

will ever see my notes on this 


dark background!” 


* 


“Try this BLACK and WHITE 
Print—it has a white background 
to make checking easier.” 

“Say, this is fine! But I sup- 
pose it’s a lot of trouble to make 
prints like these.” 


* 


“That’s where you're wrong, 
Joe. Making a BW print is much 
faster than making a blue print. 
We just expose BW paper with 
the tracing in our blue print ma- 
chine — then develop instanta- 
neously in this simple BW De- 
veloping machine. No washing 
or drying!” 


LEARN THE FACTS ABOUT BW PRINTS 
FROM THIS FREE BOOKLET 












Bruning BW Prints are easier to read— easier to 
check — far more useful than blue prints. This 
FREE booklet will give you valuable facts about 
the BW Direct Printing Process—show you how 
you can use it in your plant. Mail the coupon! 


BRUNING Since 1897 


—A nation-wide service in sensitized papers, reproduction 
processes, drawing material and drafting room equipment. 


THIS COUPON WILL BRING YOU 
OUR FREE ILLUSTRATED BOOK 
CHARLES BRUNING COMPANY 
102 Reade St., New York, N. Y. 

I want to know more about Bruning Black and White Prints— 
the black-line prints that are made directly from the tracing. Please 


send me your FREE booklet “Prints for Today.” 


Name . 





Company 


Address 


New York, Chicago, Los Angeles, Boston, Detroit, Houston, Kansas City, 
Milwaukee, Newark, Pittsburgh, St. Louis, San Francisco 








FOR INTERMEDIATE 
AND RADIO FREQUENCY 
COIL FORMS 


Specify General Electric Textolite 


Textolite tubing is especially made to meet the 
mechanical and electrical requirements of your 
coil forms with its uniform wall thickness, good 
dielectric strength, low variation in power 
factor measurements between dry and humid 


conditions, and low moisture absorption. 


In the fabrication of coil forms, holes must be 
accurately punched and the tube precisely 
threaded. General Electric offers you the years 
of fabricating experience and modern machin- 
ing facilities of its Textolite distributor, General 
Laminated Products, Inc. 


Write for further information on Textolite coil 
forms or on any other fabricating requirements 
to our nearest distributor, listed below, or to 
Section P-891, Appliance and Merchandise 
Department, General Electric Company, Bridge- 
port, Connecticut. 


GENERAL LAMINATED PRODUCTS, INC. 


233 SPRING STREET 3113-3123 CARROLL AVE. 
NEW YORK, N.Y. CHICAGO, ILL. 


GENERAL @ ELECTRIC 


Cae 


APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL 
ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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incentive in this cooperative activity is price, but very 
little scrutiny is required to discover that these members 
of cooperatives want more than anything else as sellers 
to be paid for the grade or quality delivered, and, as 
purchasers, to safeguard themselves on the matter of 
quality and serviceability.” 

Successful sellers in the future, he concluded, will be 
those who do not oppose the new trends, who emerge 
from their previous defensive positions and take the lead 
in the cooperation necessary to classifying, grading and 
establishing standards as a basis for marketing prod- 
ucts. 


| ENERGY OUTPUT AT NEW HIGH 


Electrical energy output by utility companies reporting 
to the Edison Electric Institute reached a new high in 
the week ended December 14. The figures, as reported 


by E.E.I., totaled 2,278,303,000 kw.-hr., as against 2,- 


243,916,000 for the previous week and 1,983,431,000 


for the corresponding week last year. 


LEWIS UNION FOR GENERAL ELECTRIC 


While late in December the automobile industry faced 
a concerted attack for unionization under the John L. 
Lewis Committee for Industrial Organization, a mem- 
ber of the electrical manufacturing group met its ap- 
proach by the same body. Strikes were the word in 
automobiles; co-operation at Schenectady. In any 
event the big push is on. 

General Electric employees at Schenectady voted for 
Local 301 of the United Electrical and Radio Workers 
of America, affiliated with the Committee for Industrial 
Organization as the collective bargaining agency for 
employees at Schenectady. The C.I.O. local received 
5,111 votes; the company union 4,033. The total vote 


| covered approximately 95 per cent of General Electric’s 


Schenectady non-white collar employees. 
“The employees have spoken and the results went 


along very well indeed,” said Gerard Swope, president 





| of General Electric. 


The superseded company union was formed about 
five years ago. All except white collar workers auto- 
matically became members when obtaining jobs with 
the company. 

“In no other election conducted by the National La- 
bor Relations Board has a high a percentage of eligi- 
ble voters participated,” said Mrs. Elinore M. Herrick, 
director of the Board, under whose supervision the elec- 
tion was held. “In the recent election conducted by 
the Board in the RCA Camden plant, a large number 
of workers refrained from voting. The spirit of fair 
play at Schenectady was such that the Board, contrary 
to custom, held the General Electric election in the 
plant itself.” 

“The attitude of the company,” further stated Mrs. 
Herrick, “as typified by Messrs. Gerard Swope, presi- 
dent, and W. R. Burrows, vice president, and the two 
workers’ groups involved has been maintained on such 


ELECTRICAL MANUFACTURING 
























cx 
CLIFFORD C WENDEHA 
ARCHITECT 











ASHLAN 





































gentlemen! 


x» *Ca 
ave veen a A 
prand 
as other {gnteen 8 
for the pesvaly questi oe in most 
: and the **, amen. 


More eloquent than any- 
thing we ourselves could 
say about “Castell” Draw- 
ing pencil is this unsoli- 
cited testimonial by C. C. 
Wendehack, foremost 
designer of country clubs 
and large residences in the 
United States and South 
America. 






‘Castell’ Drawing—" just as clear loday 
at when JI conceived it 17 yeas aga’ ' 


Cc. C. WENDEHACE 


It is significant that 
Castell’ is first choice 
of craftsmen the world 
over — engineers, archi- 
tects, draftsmen, machine 
designers — by everyone 
who has careful pencil 
work to do. Degrees 7B 
to 9H. You, too, will do 
better work with “Castell’’. 


A. W. FABER, inc. » NeEWARE.N.I. 






Made in Bavaria 


The residence of Mr. Albert 
Phelps, Caracas, Venezuela, 
designed by Mr. Wendehack 
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REG. U.S. PAT. OFF. 


A Superior 
for 


Copper 
ALL Purposes 


Produced by a Patented Process 


The outstanding characteristics of OFHC COPPER are its free- 
dom from oxygen and the uniformly fine quality of the castings 
produced by the Refinery. 

Its freedom from oxygen gives OFHC COPPER greater 
ductility and toughness, making it especially well suited for all 
products which are subjected to severe fabricating or service 
conditions. 

OFHC COPPER has greater resistance to impact stresses than 
ordinary electrolytic copper. . . OFHC COPPER, because of its 
freedom from oxides is better than ordinary electrolytic copper 
for welding and brazing. . . OFHC COPPER conforms to the 
A.S.T.M. Specification, B5-27, for electrolytic copper wire bars, 
cakes, etc. with regard to metal content and resistivity and is 
free from cuprous oxide. 

Schedules of weights and dimensions of OFHC shapes, and a 
booklet containing technical information will be sent promptly 
on request. 





CONNECTORS 


UNITED STATES METALS REFINING COMPANY 


420 Lexington Avenue 8 * 
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New York, N. ¥ 
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Where does 


BERYLLIUM COPPER 


fit into your picture ? 





Now you can improve your product——design 
new advantages into it—add strength and 
wear resistance with Beryllium Copper—a 
material that can be cold formed easily 
into difficult shapes. 


Beryllium Copper, with its unique combi- 
nation of properties, gives you a metal that 
is soft and ductile (100-110 Brinell) in its 
annealed form. By heat treatment, the 
hardness can be raised to 360 Brinell, and 
you have a metal with tremendous strength, 
high conductivity and extraordinary fatigue 
resistance. 


Where does Beryllium Copper fit into your 
picture? Find out today. Write for free 
illustrated folder. Every design engineer 
should have a copy. 





THE BERYLLIUM CORPORATION 
OF PENNSYLVANIA 


READING 
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a high level as to augur well for the future of harmoni- 
ous labor relations in this huge industrial enterprise. 
There would be no work for the labor board if in other 
situations where the right of workers to bargain col- 
lectively through representatives of their own choosing 
arises, the same high standards of fair play and willing- 
ness to abide by democratic procedure obtained. 

“This election which resulted in the majority choos- 
ing the United Electrical and Radio Workers of Amer- 
ica as their collective bargaining agency is a landmark 
in industrial democracy.” 

And so, another great experiment begins in an at- 
mosphere of sweet reasonableness. 


PRODUCT DISTRIBUTING STUDY 


Intensive study of the present methods of distributing 
electrical appliances, aimed at uncovering and remedy- 
ing existing weaknesses in the system, is to be under- 
taken by the major appliance buyers’ group of the mer- 
chandising division, National Retail Dry Goods Asso- 
ciation. 

The survey will seek to determine how many lines of 
major appliances it was advisable for a retailer to carry. 
Studies will also be made of the subjects of guarantees, 
credit terms and mark-ups. Part of the survey will be 
devoted to a study of the competition to established re- 
tailers from “those venders who sell appliances on a 
more or less hit-or-miss basis.” 


STANDARD ASSOCIATION REPORTS 


At the annual meeting of the American Standards As- 
sociation, President Dana D. Barnum (re-elected) re- 
viewed the work of the organization for the past year. 

“Industry and government have reached a high de- 
gree of cooperation in their numerous joint activities 
in the American Standards Association,” Mr. Barnum 
said, using as an illustration the forty industrial safety 
codes, now the backbone of state regulations for the 
protection of workers in this country. “These codes,” 
he added, “have brought about a large degree of uni- 
formity among the various states, not only to the bene- 
fit of employers, but to industrial and insurance groups 
as well.” 

During the year the Association approved 33 new 
standards and 33 revisions of standards previously 
adopted. This brings the total of American Standards 
to 357 in the fields of civil, mechanical, and electrical 
engineering, metallurgy, chemistry, textiles, oil and pa- 
per, and other industries. 

Marking virtual completion of a project started in 
1927, new American standards approved this year now 
classify coals from peat to anthracite. This undertak- 
ing, which will make possible the scientific purchase of 
coal, is by far the most comprehensive of the kind ever 
carried out, and represents $100,000 in research spent 
by the United States and Canadian governments alone. 

Three new standards in the field of sound measure- 
ment and nomenclature of sound will prove valuable to 
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SHOCK LOAD and 
HEAVY DUTY 











Test this NORMA-HOFFMANN PRECISION ROLLER 
BEARING under your hardest conditions. Subject 
it to heavy continuous loads. Expose it to shock 
loads. Operate it at high speeds. You'll find it 
will stand up better than any other single-row 
bearing, of any type. 


A few of the design features explaining this 
stand-up-ability are:—short, solid, parallel roller 
construction giving maximum load contact area; 
completely machined, heavy-duty bronze re- 
tainer; extreme PRECISION in every detail. 

Write for the Catalog on PRECISION 


BALL, ROLLER AND THRUST BEAP 
INGS. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N. 


STAMFORD, CONN., U.S. A. 


VRMA-AVFFMAN 
PRECISIVN BEARINGS 


BALL, KVLLEK AND THKUST 
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Was driven to distraction. 

The range refused to give out 
heat, 

Stilled was the washer’s action. 





The percolator wouldn’t perk, 

The waffle iron just frittered. 

Her radio chirped in ‘‘shorted”’ 
gurks, 

The flatiron sparked and jit- 
tered. 


The fuses 
went pop 

She went stark psychiatric 

Said she, ‘“‘These accidents 
must stop 

Ere bats infest my attic.” 


blew—the lights 


She went to Sherlock Fix-it-up 

And told her mournful tale. 

He softly smiled, puffed on his 
pipe 

Said, ‘“You’ve no cause to wail. 


‘‘Rockbestos heatproof wires 
and cords 

Are the answer to your plea 

For when you use Rockbestos 

All your wire troubles flee.”’ 


Whatever your electrical 
appliances may be, their 
dependable performance 
will be more certain when 
equipped with the proper 
Rockbestos cord or wire. 
manufacture more than 50 differ- 
ent types, each designed to with- 
stand severe operating conditions 
in a specific application. 


ROCKBESTOS 


the wire with permanent insulation 


How about using a permanent wire 
in your product? Let us make 
recommendations and send samples. 
Rockbestos Products Corporation, 

711 Nicoll Street, New Haven, Conn. 

Name 


Title 


Company 


City 


Our Produc’ 
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Rockbestos wires 
ideally suited for 
heatproof wiring of 
small apparatus and 
mary appliarces. 
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Illustration 
shows the 
type C Uni- 
versal Motor 
for operation 
on A. C. 25-60 
cycles, or 
D.C. available 
in capacities 
from 1/500 to 
1/55 H.P. with 
gear reduc- 
tion and 
welded base 
as shown or 
without gear 
reductionand 
without base. 
Slow speeds 
SJrom 4.4 
x... t@ 
606.0 R.P.M. 


HP 

















If you plan to motorize an old 
product or develop a new one 
and you require a_ fractional 
horse-power Universal or Shaded 
Pole motor, choose a SIGNAL 
motor. SIGNAL is a specialist 
in the small motor field. The 
experience gained over a period 
of 44 years of successful motor 
building is reflected in a high 
quality, dependable, priced-right 
product. Prices are low because 


the complete motor is built by 
SIGNAL in the SIGNAL Factory. 


Write for complete informa- 
tion. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
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both engineers and musicians. One of these has re- 
sulted in a new “noise meter” to measure the sound of 
typewriter or pneumatic drill. It may also be used in 
music studios to teach singers how to place their voices 
most effectively for radio, movie, and concert work. 
sefore this specification became available there were 5 
meters on the market the results of which were in no 
way comparable. 

An international standard for 16-mm sound-film now 
provides for complete interchangeability of this size 
film and equipment throughout the world, ending a two 
year controversy between European and American man- 
ufacturers with universal adoption of the American 
practice. 

Mr. Barnum announced that five national organiza- 
tions have joined the Association during the year, a 
striking indication of industry’s confidence in the work. 
This brings the total membership of the American 
Standards Association to 56 national organizations, in- 
cluding technical societies, trade associations, and de- 
partments of the federal government; and some 1,800 
companies. 


WESTINGHOUSE LAMP CHANGES 


Announcement has been made of the change whereby 
Westinghouse Electric & Mfg. Company, which has 
heretofore conducted its lamp, electronic tube and re- 
lated business through its wholly owned subsidiary, the 
Westinghouse Lamp Company, will conduct such busi- 
ness through its Westinghouse Lamp Division. Man- 
agement and personnel are to remain unchanged. 











MEETINGS AHEAD 


Second International Housewares Show. Janu- 
ary 4-16, Merchandise Mart, Chicago, Ill. J. P. Carley, 
manager, 222 N. Bank Drive, Chicago, IIl. 

American Engineering Council. Annual meeting 
January 7-11, at Washington, D. C. F. M. Feiker, sec- 
retary, 744 Jackson Place, N. W., Washington, D. C. 

Society of Automotive Engineers. Annual meet- 
ing January 11-15 at Book-Cadillac Hotel, Detroit, Mich. 
John A. C. Warner, secretary, 29 W. 39th St., New 
York. 

National Electrical Manufacturers Association, 
mid-winter meeting, February 14-19, at Waldorf Astoria 
Hotel, New York. W. J. Donald, managing director, 
155 E. 44th St., New York. 

American Society of Heating and Ventilating 
Engineers. Annual meeting January 25-27, at Hotel 
Statler, St. Louis, Mo. A. B. Hutchinson, secretary, 51 
Madison Ave., New York. 

American Institute of Electrical Engineers, 
winter convention January 25-29, in New York. H. H. 
Henline, secretary, 33 W. 39th St., New York. 

National Oil Burning and Air Conditioning Ex- 
position. March 15-19, Philadelphia, Pa. G. Harvey 
Porter, Managing Director, 30 Rockefeller Plaza, New 
York, N.Y: 

American Ceramic Society. Annual Meeting March 
22-26 at Waldorf-Astoria Hotel in New York, N. Y. 
George H. Brown, Secretary, Rutgers University, New 
3runswick, N. J. 
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ei Just How Deep 
is a DEEP DRAW? 


® Acme Superstrip and the specific requirements 
of the product determine the answer. The use of 
the proper Acme Superstrip, with the correct 
“made-for-the-product” drawing quality, has 
enabled many manufacturers to solve difficult 
drawing problems. 


Being actually madeto meettheexactneedsofeach 
product, forming and bend- 
ing operations are faster and 
easier with Acme Super- 
strip. Production difficulties 
may be avoided; there are 
fewer rejects and less waste. 


Mail the coupon today, for 
your copy of the booklet 
“Batting ‘Em Out,” illustra- 
ting and describing numer- 
ous products made better 
with Superstrip. ACME STEEL 
COMPANY, General Offices: 
2846 Archer Ave., Chicago, 
Ill. Branches and Sales Superstip rolled for 
O PLASTIC enjoys wider acceptance in the elec- Offices in Principal Cities. 


trical industry. This is not surprising because 
INSUROK improves every product of which it becomes 


a part, not only structurally, but also in appearance and 


salability. 


Your own product deserves this superior plastic. Rich- GALVANIZED + STAINLESS 
ardson technicians will be glad to cooperate with you in 
the application of INSUROK to present or contemplated 


products, and to your production equipment. 


ACME STEEL COMPANY, 2846 Archer Avenue, Chicago, Ill. 
Send mea copy of the illustrated booklet, ‘Batting ’Em Out.” 


ie seine pire 


oe Bt er 
N 
4-252 G. M. Building, Phone 
75 West Street, Phone Whitchal 


SJANUARY, 1937 

































ENAMELED 
MAGNET WIRE 


Meets the most rigid require- 
ments governing the production 
of Radio and Ignition Coils 


HIGHEST grade gum enamel used in 
the coating compound, plus a new 
coating method, gives a uniform smooth 
flexible coating which is extremely adher- 
ent, and considerably in excess of all high 
standard specifications. 


Electrical properties of enamel film also 
above these specifications . . . Permanence 
of film is unequalled . . . Finest spools and 
spooling assures free unwinding, either 
from revolving or stationary spool... 
Well-filled spools of one piece wire, even 
in finer sizes, is guaranteed. 


Mercury Process Tests guarantee the 
uniformity of Leak-Proof Wire. 


In the field of fine wire manufacture, the 
Hudson Wire Company has a long-estab- 
lished and responsible position. Unusual in- 
sulation requirements are given prompt at- 
tention; and we will be pleased to quote you. 


WINSTED DIVISION 


HUDSON WIRE CO. 
Winsted, Conn. 


We also offer high grade cotton and silk 
covered wire, cotton and silk over enamel; 
and Litz Wire in standard constructions. 
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MAJOR EVENTS OF THE MONTH 





HIGHER PRICES FOR RADIOS? 


If the announced program of some manufacturers 
spreads there will be an appreciable increase in the 
prices on radio receiving sets in the months just ahead. 
Many observers anticipate such increases, not only for 
radios, but for many other retail products behind which 
a flood of rising costs for labor, materials, parts and 
distribution would appear to be building. 

On January 1, General Electric Co. will advance the 
prices on radio sets an average of 4 to 6 per cent in the 
New York City and Newark, N. J., areas. 

Philco advanced its prices on a few models on De- 
cember | in varying amounts up to 10 per cent. 

Following a slowing down in sales after the national 
election, volume is again sharply on the upgrade and 
recent improvement has been sufficient to return sales 
of the industry to their normal December level. 

Output of radios is showing a seasonal drop a month 
to six weeks later than usual for Crosley Radio Corp. 
But by the end of this month, switchover of a major 
part of plant facilities to manufacture of electric re- 
frigerators probably will be completed. Inability of 
Crosley to get an adequate supply of cabinets, and con- 
sequent inability to guarantee prompt deliveries of ra- 
dios to distributors, caused a loss of volume sufficient to 
keep 1936 from being the company’s record year in 
point of output of household receiving sets. 


TEN MANUFACTURERS SUE |. B. OF E. W. 


Another round in the fight between Local No. 3 of the 
International Brotherhood of Electrical Workers, in 
New York City, and makers of electrical equipment for 
installation in buildings and industrial plants was start- 
ed on December 18, 1936. The manufacturers, suing 
for $1,350,000 damages, claim that the local union has 
restricted the market for electrical equipment by waging 
industrial warfare against buildings and businesses 
which attempt to use equipment that bears no union 
label. 

Last previous difficulties of a similar nature were 
about a year ago when Nema and fourteen of its mem- 
bers filed a suit in the United States District Court 
against Local No. 3, charging conspiracy to ruin the 
business of Nema members in the New York Metro- 
politan district. (ELEcTRICAL MANUFACTURING, Jan- 
uary, 1936, p. 42.) 

In the present action the local union is alleged to so 
completely dominate the electrical contractors in New 
York City, who are the principal outlet for the sale of 
such electrical equipment, that by written agreements 
these contractors are forbidden to take any electrical 
contracts which do not provide that the contractor shall 
purchase the equipment to be used. The local union 
moreover forces said contractors to limit their purchases 
to companies approved by it. The principal manufac- 
turing companies approved by Local No. 3, it is al- 
leged, are local union manufacturers who have entered 
into agreements with Local No. 3, whereby they agree 
to employ its men only, on condition that this local 
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McGraw Electric Company 
manufacturers of 


the internationally famous 


continue to use 


“TOPHET” 


for the heating element. 


WILBUR B. DRIVER CO. 


formerly GILBY WIRE COMPANY © 
NEWARK, NEW JERSEY 4 





HIDDEN 


. Clasped in those two hands might be a 
WILMINGTON VULCANIZED FIBRE part that 
exactly meets your requirements—one that may 
offer you a substantial saving in fabrication 
cost, too. 


Certainly, that should be worth investigation! 


Just a line to us, on your business letterhead, will 
bring you the new edition of our 32-page treatise on 
fibre, illustrating, describing its uses and properties 
. samples . . . and complete information about 
any particular part in which you are interested. 
Write today—there’s no obligation. WILMINGTON FIBRE SPECIALTY COMPANY 
MANUFA | aa. s 'Z. NE ANTZE FIBRE 


WILMINGTON, DELAWARE 
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More Rapid Readings 








MODERNISTIC IN APPEARANCE 
HAVE EXTRA LONG SCALE 
SUPERSENSITIVE MOVEMENT 
RUGGED CONSTRUCTION 
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Hickok Model 50 edgewise panel meters will occupy less 
space on your apparatus than a round or square instrument 
of equal scale length. Flatness of scale arc makes parallax 
error negligible. 


The edgewise design is 
especially adapted to 
highly sensitive move- 
ments, but regardless of 
required sensitivity this 
type of instrument has 
found favor on many in- 
stallations where small 
panel mounting _ instru- 
ments are used. 


Cases are flush mount- 
ing bakelite with various 
finishes. 


HICKOK INDICATING METERS 


are made in a variety of sizes, for all purposes and 
with any type of mounting desired. 





Model 50 Horizontal Edgewise 
4 actual size 


With a background of over 30 years experience 
HICKOK METERS hold an enviable position in the 
electrical instrument field. They are unsurpassed for 
accuracy and durability. 


Send for a copy of Catalog No. 21 which gives com- 
plete information about the complete Hickok Line. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Ave. 


Cleveland, Ohio 








MAJOR EVENTS OF THE MONTH 


union shall force all contractors and other purchasers 
of such electrical equipment in the Metropolitan Area 
to deal only with this favored few, who are described 
as boycott beneficiaries. 

According to the complaint, conditions are imposed 
in some instances whereby plaintiffs, who are large 
open shop manufacturers principally located in other 
states, may sell their products for use in the Metropoli- 
tan Area, provided they first unwire them and disas- 
semble them after the factory tests, and then ship them 
to the Metropolitan Area, where they must be rewired 
and reassembled by the local union members. It is al- 
leged that by this duplication and waste of human ef- 
fort, the additional economic burden is again passed on 
to the people and tax payers of the City. 

The plaintiffs in the case are: The Clark Controller 
Company, Colt’s Patent Fire Arms Manufacturing Co., 
Cutler-Hammer, Inc., The Electric Controller and 
Mfg. Co., General Electric Company, The Okonite 
Company, John J. Witman, doing business under the 
trade name and style of The Reading Chandelier 
Works, Square D Company, The Trumbull Electric 
Manufacturing Co. and Westinghouse Electric and 
Manufacturing Co. 


PLANNING THE NEXT WORLD'S FAIR 


Electrical industry men are working on the preliminary 
plans for the New York World’s Fair of 1939. Headed 


| by Theodore K. Quinn, chairman of the Board of the 


General Electric Contracts Corporation and President 
of Maxon, Inc., a volunteer committee is well on the 
way toward a program to distribute $900,000 worth of 
the 4 per cent debenture bonds for the financing of the 
Fair among electrical industry organizations as_ well 
as various wholesalers and retailers. The total bond 
issue is to be $27,829,500. More than 1,500 business 
men have now enrolled in the city-wide campaign to 
sell the debentures. A total of 87 per cent of the con- 


| templated 70 volunteer committees have been formed. 


The electrical industry men co-operating actively are, 
in addition to Mr. Quinn; Wylie Brown, President, 
Phelps Dodge Copper Products Corp.; Rex Cole, 
President, Rex Cole, Inc.; W. J. Donald, Managing 
Director, National Electrical Manufacturers Associa- 


| tion; F. C. Jones, President, Okonite Co.; H. D. 


Keresy, President, Anaconda Wire & Cable Co. ; Frank 
Ketcham, President, Graybar Electric Co.; J. I. Lyle, 
President, Carrier Corp.; J. H. McGraw, Jr., McGraw- 
Hill Publishing Co.; A. G. Newton, President, Rock= 
bestos Products Corp.; Eugene Reed, Thomas A. Edi- 
son, Inc.; Gerard Swope, President, General Electric 
Co.; and D. Youngholm, Vice-President, Westinghouse 
Electric and Manufacturing Co. 

Preliminary estimates of construction requirements, 
the only figures indicating the size of the project to be 
made public, disclose that 500,000 tons of materials 
will be used to build seventeen miles of roads, more than 
30 miles of sewers, 3,000,000 sq. ft. or about 70 acres 
of buildings and other facilities. 
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Flexibility, accuracy, 

and quick change- 

over are combined 

with high production 

rate in UNIVERSAL 

No. 104 Automatic 
Coil Winder 
















Rapip, simple adjustments, to meet 
a wide diversity of coil requirements, 
give this machine flexibility not to 
be found in any other coil winder. 
In addition, attachments for wide 
== spacing of wire turns, bringing out 
i taps, etc., provide ready adaptation 
to most exacting coil requirements. 

The Universal No. 104 Machine pro- 
duces multiple coil, or “stick” windings 
at high speed. Graduated lengths of 
paper are inserted automatically be- 
tween each layer of wire under accu- 
rate, adjustable control. One or more 
wraps of paper may be wound. A new 
quick - setting counter automatically 
stops machine at the required turn. 

This machine covers the commer- 
cial range of coil and wire sizes. Send 
specifications for detailed information. 


UNIVERSAL N° 104 ye 
COIL WINDING MACHINE... 


NIVERSAL WINDING COMPANY 


PROVIDENCE  . . RHODE ISLAND 


SLVR. 
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A high grade fibre board for electrical 
insulation. A material of quality 
possessing high tensile and dielectric An extremely hard board 


strength. Used by many of the leading °f S*P¢tior quality which 
can be used in place of 


more expensive types of 
insulating materials. 


manufacturers of electrical equipment. 


Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue - New York, N.Y. 35 E. Wacker Drive Ports a 
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Peay 
Pocket-Vol; t-Ohm- 
Nhilliammeter 


D.C. and A.C 


Size: 31%” x 


57%" x 2! of 





MODEL 
666 


Uses “Tah 3” Sq. Triplett Instrument. 
A.C.-D.C. Voltage Scales Read: 10-50-250-500- 
1000 at 1000 ohms per volt. 

D.C. Milliampere Scale Reads: 1-10-50-250. 
Ohms Scale Reads: Low %-300; High 250,000. 
Black Molded Case and Panel. 

Low Loss Selector Switch. 

Complete with Alligator Clips, Battery and Test 


Leads. 
Pi wane $15.00 


A Complete Instrument for all servicing needs. 
Can be used for all A.C.-D.C. voltage, current and 
resistance analyses. 

LEATHER CARRYING CASE Model 669, 
supplied extra. 

Very attractive. Of black, heavy leather with 
finished edges and strap. 


WRITE FOR CATALOG 


The Triplett Electrical Instrument Co. 

311 Harmon Ave., Bluffton, Ohio 

Without obligation please send me... . More information on Model 666. 
cncee Ds SNe RNIN Wis ck. noc cvccecccccwtess 


PRICE $15.00 









\/hat's New in Electrical Patents 


A complete listing of recent electrical pat- 


Copies of patents mentioned may be service for the coverage of 
ents arranged for ready reference accord- 


patent 
obtained by sending 15 cents for each 








ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


(A) Generation 


A-1 (2.059.518) Magneto Rotor. 

A-2. (2,059,745) Magneto Ma- 
cl ince 

A-3 (2,059,886) Dynamo Ma- 
chine. 

A-4 (2,060,244) Generator. 

A-5 (2,060,259) Magneto Gen 
erator. 

\-6 (2,060,260) Magneto Gen- 
erator. 

\-7 (2,060,480) Commutator 
structure. 


\-8 (2,060,881) Magneto. 

A-9 (2,060,935) Improving Com- 
mutation in D.C. Machines 

A-10 (2,061,821) Commutator. 

A-11 (2,061,839) Stator Struc- 
ture for Dynamo Machines. 


(B) Lines, Conductors, Insulators 


B-1 (2,059,188) Cable Grip Link. 

B-2 (2,059,280) Insulated Con- 
ductors. 

B-3 (2,059,441) Coating Com- 
position for Wire, and Process. 


B-4 (2,059,456) Insulator Clamp. 

B-5 (2,059,825) Stranded Ribbon 
Hanger. 

B-6 (2,059,899) Channel Conduc- 


tor Clamp 

B-7 (2,059,986) Distribution Sys- 
tem. 

B-8 (2,059,987) Distribution Sys- 
tem 

B-9 (2,059,988) Distribution Sys- 


C) Batteries 


C-1 (2,059,506) Storage Battery 


Terminal Post Structure 


C-2 (2,060,533) Manufacture of 


Leaden Articles. 


C-3 (2,060,743) Controlling the 
Charge of Storage Batteries 

C-4 (2.060.796) Dry Cell 

C-5 (2,060,799) Closure for Dry 
Cells. ; 


C-6 (2,060,818) Galvanic Cell. 
C-7 (2,060,832) Dry Cell. 

C-8 (2,061,573) Storage Battery 
and Gravity Indicator. 


C-9 (2,061,649) Vent Plug for 


Storage Batteries. 
C-10 (2,061,899) Primary Cell. 
C-11 (2,062,107) Dry Cell 
C-12 (2,062,193) For Setting 
Storage Battery Plates 


C-13 (Design 101,995) Sattery 
Box. 
C-14 (Design 102,004) Storage 


Battery Case. 

C-15 (Design 102,005) Storaze 
Battery Case. 

C-16 (Design 102,020) Jattery 
Electrode Element 


(D) Contro! and Regulator 
Units 


D-1 (2,059,217) Built-In June 
tion Box for Transformers 

D-2 (2,059,306) Electromagneti 
Switch. 


932 Madison 


1-18 (2,060,472) Circuit Break- 
er 


1-19 (2,060,477) Regulating 
Transformer. 
D-20 (2,060,481) Switch. 


D-21 (2,060,494) Automatic Cir- 
cuit Breaker Keclosing Mechanism. 

D-22 (2,060,509) Arrester of Ex 
tremely High Discharge Capacity. 

D-23 (2,060,639) Selector for 
Control Clocks 

1-24 (2,060,671) Fan Switch. 

D-25 (2,060,712) Temperature 
Controlled Switch. 


1-26 (2,060,713) Thermostatic 
Switch. 

D-27 (2,060,810) Mercury 
Switch. 

D-28 (2,060,811) Antifriction 


Displacer Guide. 

D-29 (2,060,812) Mercury 
Switch. 

D-30 (2,060,813) Mercury Tube 
Switch. 

D-31 (2.060.836) Thermal Cut- 
Out Switch 

1-32 (2,060,837) Switch for Cir- 
cuits. 

1D-33 (2,060,866) Container Vent. 

D-34 (2,060,905) Asymmetrical 
Conductor. 

1-35 (2,060,991) Astronomic 
Dial Time Switches. 

1-36 (2,061,048) Apparatus. 

D-37 (2,061,106) Resistance Ele 
ment. 

D-38 (2,061,107) Making Resist- 
ance Elements. 

D-39 (2,061,312) Time Switch. 

D-40 (2.061.346) Thermostatical- 


subjects are invited to state their require- 


copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 


MANUFACTURING, ING is able to offer a supplementary 


Avenue, New York City. Additional and individualized coverage of this 
numbers, over five, are ten cents a copy. 


nature at a cost depending upon the 
Those readers seeking a more specialized 


service rendered. Address the Editor. 


D-54 (Design 102,001) Induction 
Coil Casing. 


(E) Circuits, Systems, Apparatus 


E-1 (2,059,194) Circuit. 
E-2 (2,059,204) Supervisory Con- 
trol. : 

E-3 (2,059,219) Slope Wave Gen- 
erator. 

E-4 (2,059,271) Control System. 

E-5 (2,059,299) Short Wave 
Tuner. 

E-6 (2,059,362) Heat Control. 

E-7 (2,059,411) Automatic Valve 
Control. 

E-8 (2,059,489) Glass Building 
Unit. 

E-9 (2,059,562) Gas-Filled Tube 
Telegraph Relay Circuit. 

E-10 (2,059,564) Starting Sys- 
tem. 

E-11 (2,059,587) Oscillation Gen- 
erator. 

E-12 (2,059,601) Ultra Short 
Wave Receiving System. 

E-13 (2,059,635) Sewage Control. 

E-14 (2,059,683) Scanning Os 
cillator. 

E-15 (2,059,832) Power Convert- 
ing Apparatus. 

E-16 (2,059,836) Automatic Re 
closing Circuit Breaker. 

E-17 (2,059,870) Protective 
Means for Radio Receivers. 

E-18 (2,059,885) System of Dis- 
tribution. 

E-19 (2,059,896) Supervisory 
Control. 





Scie D-3 (2.059.349) Resistance Unit. y argh ge J: E-20 (2,059,919) Combination 
B-10 (2.060.036) Cable. D-4 (2,059,393) Magnetic Core 1D-42 “2a 0; i 357) Ther , i Lock. 
| 3-11 (2,060,042) Regulation of for High Frequency Inductances. ee fs i quo hermocouple E-21 (2,060,008) Two-Way Sig 
; Transmission Lines. D-5 (2,059,480) Thermocouple. ee “a Coan 4a) Peeiebiieee nal. s 
| B-12 (2,060,151) Ground Rod. D-6 (2,059,689) Thermostat for Pe Ai! Devi aan. emperature E-22 (2,060,142) Demodulation 
| B-13 (2,060,162) Cable & Appa- Fire Alarm Systems vee er, ee teas ‘a he Circuit. 
| ratus for Manufacturing. D-7 (2,059,782) Liquid Flow Op Cc oo aoe ) Temperature E-23 (2,060,198) Echo Torpedo 
| B-14 (2.060.426) Terminal. erated Safety or Indicating Device a . oe : ea a Detonator. 
B-15 (2,060,745) Insulating Joint D-8 (2,059,813) Rheostat Mount D-45 (2,061,452) Variable Volt E-24 (2,060,199) Photoelectric 
for Cables ing age Transformer. es ; Detonator Controlled by Intensity 
B-16 (2,060,856) Insulated Con- D-9 (2,059,816) Variable Capaci- D-46 (2,061,513) Thermostatic Change. 
ductor tor. Switch. E-25 (2,060,200) Photoelectric 
i B-17 (2,060,913) Conductor. D-10 (2,059,846) Control for Air D-47 (2,061,516) Making Edge Detonator Operated by Reflection. 
B-18 (2,060,914) Conductor. Conditioning Apparatus wise-Wound Resistance Coils. E-26 (2,060,201) Photoelectric 
B-19 (2,061,301) Circuit Inter- D-11 (2,059,925) Timing Appa D-48 (2,061,887) Controller. Detonator. 
rupter ratus. D-49 (2.061.920) Circuit Break- E-27 (2,060,202) Torpedo. 
B-20 (2,061,350) Covering Wires. D-12 (2,059,985) Circuit Break a LAST 2I0) Crees: Sem E-28 (2,060,203) Calorific Radia- 
} B-21 (2,061,388) Insulating Coil er. me > 0g ee ae ee tion Detonator. 
Winding. 1-13 (2,060,022) _—_ Electrolytic _D-50 (2,061,981) Terminal Struc- E-29 (2,060,205) Torpedo. 
B-22 (2,061,412) Insulator. Condenser. ture 7 ; = : Soil E-30 (2,060,206) Torpedo. 
B-23 (2,061,528) Insulation. D-14 (2,060,114) Making Vari- D 5] (2,062,014) Induction Coil. E-31 (2,060,207) Photoelectric 
3-24 (2,061,862) Cable Construc- able Resistance Units 1-52 (2,062,037) Voltage Regu- Detonator Operated by Direct Il- 
tior D-15 (2,060,235) Relay lator. lumination. 
3-25 (2.062.163) Resistance Unit 1D-16 (2.060.393) Pesistance. D-53 (2,062,121) Overspeed E-32 (2,060,208) Cosmic Ray 
and Mounting. D-17 (2,060,417) Resistance. Switch. Detonator. 
: 
: 4 
ESCO” FLANGE MOUNTED MOTORS 
Large variety already developed and available. 
i 
Being used in large quantities by . 
leading manufacturers of: Nl 
Industrial trucks Oil burners 
Valvecontrol systems Elevators ; 
Aircraft equipment Machine tools, etc. 


Our long experience enables us to work up new designs quickly. 
Send us your problem. Prompt and efficient service guaranteed. 


ELECTRIC SPECIALTY CO. 213 SOUTH STREET 


STAMFORD, CONN. 





86 ELECTRICAL MANUFACTURING 





























AIR CONDITIONING 


and all ELECTRICAL and 
MECHANICAL Uses... 
In Rolls or Cut to Size 





GASKETS STRIPS SHEET FELT 
GASKOFELT WASHERS WICKS 
INSULATING PADS PACKAGING 
WESTFELTOPACK JUTE FELT 
HAIR FELT MOULDED PARTS 


Felt for absorbing Vibration is now used by many manu- 
facturers of motor-driven machines and appliances. 


Advise us the purpose you have in mind and 
we'll send samples for that specific use. 


WESTERN FELT WORKS 


4029-4117 Ogden Ave., Chicago, Ill. 


Largest Independent Felt Mauufacturers 
Established 1899 
Branches: New York, Philadelphia, Boston, Cleveland, 
Detroit, Cincinnati, St. Louis, San Francisco. Los Angeles. 
Portland, Seatt!e 


The Chromalox 
Book of Electric 
Heat answers most 
Re ar a 
thissubject, andde- 
eR tat ab 
requiredto heat 
anything — metal, 
liquids, air, etc. — 
up to any required 
degree. Write for 
your copy. 


So writes a prominent distributor of electric- 
ally heated specialties, who knows the grief 
that comes with heating unit troubles—and 
avoids it by standardizing, wherever possible, 
on Chromalox units in the equipment he sells. 
The reduction of profit-eating repair service 
is a factor of vital importance to any manu- 
facturer. Add to this the undeniable sales- 
building qualities of Chromalox units, and 
the growing popularity of these units among 
manufacturers of electrically heated equip- 
ment, is explained. 








































The Wiegand engineering staff 
is prepared to help you in apply- 
ing these long-lived, dependable 
units to your product. Write us. 


EDWIN L. WIEGAND CO. 
7530 Thomas Blvd. Pittsburgh, Pa. 








rough sketch 
and descrip- 
tion of your 
problem 
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STANDARDIZED FRACTIONAL HORSEPOWER 


V-BELT DRIVES 


A COMPLETE SERVICE 
THAT MEANS CONVENIENCE 
AND ECONOMY 


Dayton Standardized V-Belts and 
Pulleys are immediately available for 
any fractional horsepower, any speed 
ratio, any center distance. By re- 
ferring to our Catalog 115-B, you 
will find exactly the drive wanted 
for any type of household appliance 
or small machine. This eliminates 
engineering calculations and design 
problems. And the use of Dayton 
Drives reduces manufacturing cost 
and ends belt replacement problems. 


No Other V-Belts Like Daytons 


The exclusive, patented construction 
of Dayton V-Belts gives them greater 
flexibility, smoothness, quietness, 
and durability. They bend without 
strain and distortion. They stand up 
in the pulley grooves and run true. 
They don’t stretch, squash, or slip. 


Mail Coupon, Today 
It will pay you to get all the facts 
about Daytons. Whether for Frac- 
tional or 1,000 H.P., there is a Dayton V-Belt Drive for 
the job. A request will bring you complete information. 
Mail coupon or wire at once. 


THE DAYTON RUBBER MEG. CO., DAYTON, OHIO 
World’s Largest Manufacturers of V-Belts. 
Complete Stocks for Immediate Shipment. 


Also Manufacturers of Dayton Fan Belts, Dayton Red Tube Radiator Hose, 
and the famous Dayton Thorobred Tires and Tubes. 


THE DAYTON RUBBER MBG. CO., 
Dayton, Ohio. 


Send new Catalog No. 115-B on Dayton Fractional Horsepower 
V-Belt Drives. 





































Electrically heated Bab- 
but Pot manufactured by 
Harold E. Trent Co., 
Philadelphia in which 
Kanthal is employed as 
the heating element. 


Why 
KANTHAL 
is 

Chosen! 


‘ 


A NEW LINE OF POWER RHEOSTATS 


Here is an application of Kanthal made by one prominent elec- 
tric furnace manufacturer. He uses Kanthal because in its 
several forms, more compact units are possible (greater resist- 
ance being obtained with shorter wires); longer life is assured 
(Kanthal’s high resistance rating giving greater operating 
economy); costs are reduced (Kanthal D, for instance, with 
15% lower specific gravity produces more units per lb. of 
material) and corrosion factor practically eliminated (par- 
ticularly where sulphurous fumes are present). 


Ask us for other demonstrations where Kanthal has opened 
up new doors of opportunity to manufacturers of electric 
heating apparatus. 


The C. O. Jelliff Mfg. Co. 


SOUTHPORT, CONN. 








— new models are the last word in porce- 
lain-vitreous enamel construction. 


A newly patented contact system gives exception- 
ally smooth control. 


All moving parts are enclosed; great strength and 


ease of mounting are provided by new metal 
mounting plates. 


Two popular sizes—50 and 150 watts in a wide 
range of resistance values— are available now, 
larger sizes will be ready soon. 


Write for further information and... 


remember the mark He means reliable rheostats and resistors. 


HARDWICK, HINDLE « Inc. 
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LATEST ELECTRICAL PATENTS 





-33 (2,060,222) Interpolating 
System. 

E-34 (2,060,265) Steam Heating 
System. 

E-35 (2,060,283) Elevator Car 
Control. 

E-36 (2,060,323) 
Control. 

E-37 (2,060,431) Control for 
Scoreboards. 

E-38 (2,060,437) Motor Control. 

E-39 (2,060,471) Current Con- 
version System. 

E-40 (2,060,492) Apparatus. 

E-41 (2,060,500) Light Relay. 

E-42 (2,060,508) Short Wave 
Oscillator. 

E-43 (2,060,549) Signal Relay. 

E-44 (2,060,592) Oscillation Gen- 
erator. 

E-45 (2,060,611) Receiving Sys- 
tem. 

E-46 (2,060,647) Control. 

E-47 (2,060,650) Power Convert- 
ing Apparatus. 

E-48 (2,060,667) Power Distrib- 
uting. 

E-49 (2,060,672) Control. 

E-50 (2,060,678) Discharge De- 
vice. 

E-51 (2,060,755) Program-Start- 


Combustion 


E-52 (2,060,772) Remote Con- 


53 (2,060,778) Facsimile. 

2-54 (2,060,806) Aircraft Inter- 
communication. 

"-55 (2,060,843) Transmission. 

E-56 (2,060,898) Control Cir- 
cuits. 

E-57 (2,060,900) Control Appa- 
ratus for Diesel-Type Vehicles. 

E-58 (2,060,969) Automatic Vol- 
ume Control with Noise Suppressor. 

E-59 (2,060,988) Keying. 

E-60 (2,060,997) Motor Control. 

E-61 2,061,011) Circuit Ar- 
rangement for Time Control. 

E-62 (2,061,113) Control System 
for Electron Emission. 

E-63 (2,061,277) Key Controlled 
Apparatus. 

E-64 (2,061,410) Telemetering 
and Position-Signaling Device. 

E-65 (2,061,431) Sewing Ma- 
chine Control. 

E-66 (2,061,432) Sewing Ma- 
chine with Automatic Thread Cut- 
ter. 

E-67 (2,061,441) Telemetering. 

E-68 (2,061,536) Control. 

E-69 (2,061,537) Regulator for 
Heating Apparatus. 

E-70 (2,061,555) Transmission 
Control in Two-Way Signal. 

E-71 (2,061,726) Tuner. 

E-72 (2,061,733) Thermionic De- 


E-73 (2,061,734) Signal. 

E-74 (2,061,737) Directional Re- 
ceiver. 

E-75 (2,061,740) Receiving Cir- 
cuit for Broadcast Apparatus. 

E-76 (2,061,770) Remote Con- 
trol. 

E-77 (2,061,884) Temperature 
Regulator. 

E-78 (2,061,888) Electropneu- 
matic Brake. 

E-79 (2,061,890) Electropneu- 
matic Brake. 

E-80 (2,061,912) 
Controller Device. 

E-81 (2,061,916) Remote Con- 
trolled Brake. 

E-82 (2,061,983) Adjustable 
Speed Control of A.C. Motors. 

E-83 (2,062,003) Navigational 
Guide. 

E-84 (2,062,009) Synchronizing 
System. 

E-85 (2,062,066) Delayed Con- 
trol Time Lock. 

E-86 (2,062,172) Multiple Aerial 
Switch. 

E-87 (2,062,196) Hydraulic Sys- 
tem. 

E-88 (2,062,251) Automatic In- 
tegrating Control. 

E-89 (2,062,262) Control Device. 

E-90 (Reissue 20,153) Signaling. 

E-91 (Reissue 20,156) Control. 

E-92 (Reissue 20,163) Keying. 


Retardation 


(F) Testing, Measuring and 
Instruments 


F-1 (2,059,197) Counterfeit Pa- 
per Money Detector. 

F-2 (2,059,307) Fabric Inspect- 
ing Apparatus. 


F-3 (2,059,308) Apparatus for 
Inspecting Fabric. 

F-4 (2,059,398) Counting Appa- 
ratus. 

F-5 (2,059,549) Pressure Meter. 

F-6 (2,059,594) Measuring In- 
strument. 

F-7 (2,059,742) Combination Me- 
ter and Switch Box Protector. 

F-8 (2,059,743) Meter System. 

F-9 (2,059,786) Potentiometric 
Indicator. 

F-10 (2,060,296) Remote Indi- 
cating Temperature Responsive De- 
vice. 

F-11 (2,060,419) Meter Testing. 

F-12 (2,060,427) Thermometer. 
_F-13 (2,060,849) Measuring De- 
vice. 

F-14 (2,060,957) Mechanism for 
Measuring Color Change. 

F-15 (2,061,115) High Potential 
Indicator. 

F-16 (2,061,383) Stress-Strain 
Recording Instrument. 

F-17 (2,061,487) Testing Appa- 
ratus for Appliance. 

F-18 (2,061,875) Parking Device. 

F-19 (2,061,941) Device for 
Measuring Fluid Velocity. 

F-20 (2,061,979) Flaw Detector 
Mechanism. 

F-21 (2,062,174) Electron Dis- 
charge Oscillograph. 

F-22 (Reissue 20,172) Meter of 
the Thermal Type. 


(G) Electronics, Tubes 


G-1 (2,059,575) Electronic Indi- 
cating Device. 

G-2 (2,059,809) Indirectly Heat- 
ed Cathode. 

G-3 (2,059,810) Discharge Tube. 

G-4 (2,060,095) Thermionic Trig- 
ger Device. 

G-5 (2,060,506) Discharge De- 
vice, 

G-6 (2,060,519) Water Cooled 
Vacuum Tube. 

G-7 (2,060,524) Photosensitive 
Tube. 

G-8 (2,060,825) Control of Elec- 
tron Streams. 

G-9 (2,060,977) Photoelectric De- 
vice. 

G-10 (2,061,254) Discharge De- 
vice. 

G-11 (2,061,255) Discharge De- 
vice. 

G-12 (2,061,387) Electron Dis- 
charge Tube. 

G-13 (2,061,415) Water Jacket 
for Discharge Devices. 

G-14 (2,061,507) Discharge Ap- 
paratus. 

G-15 (2,061,594) Electron Dis- 
charge Device. 

G-16 (2,061,755) Electron Emis- 
sion Device. 

G-17 (2,061,759) Forming Elec- 
trodes. 

G-18 (2,062,122) Photosensitive 
Device. 

G-19 (2,062,268) Discharge De- 
vice. 

G-20 (2,062,270) Discharge Ap- 
paratus. 

G-21 (Reissue 20,162) Molded 
Socket. 

G-22 (Design 101,825) Electron 
Discharge Device. 


(H) Radio, Television, Wireless 


H-1 (2,059,221) Television. 

H-2 (2,059,222) Television Appa- 
ratus. 

H-3 (2,059,248) Indicator for 
Radio Receivers. 

H-4 (2,059,279) Control for 
Radio Apparatus. 

H-5 (2,059,315) Radiogoniometer. 

H-6 (2,059,321) Heterodyne Re- 
ceiver. 

H-7 (2,059,389) Frequency Dis- 
criminating Network. 

H-8 (2,059,581) Receiving Cir- 
cuit. 

H-9 (2,059,869) Antenna for Au- 
tomobiles. 

H-10 (2,060,025) Vibrator Power 
Supply. 

H-11 (2,060,037) Automatic Time 
Control for Tuned Circuits. 

H-12 (2,060.216) Tuning Ar- 
rangement for Radio Receivers. 
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Special shapes 
made to meet yout 


specifications and 
blue prints. Forty 
years experience. 
Send us your 
inqutries 
THE AKRON 
PORCELAIN 
COMPANY 
Akron, Ohio 



















We are 
agreed 
that 

no motor 
is better 
than 

its brushes 





Therefore, it is only a matter of common 
sense judgment to choose brushes that have 
an infallible reputation for performance. 


Morganite has been supplying brushes to 
motor and generator manufacturers for 35 
years . . uninterrupted success, we boast. 


So why not let Morganite make recom- 
mendations? 


MORGANITE BRUSH CO., INC. 
Long Island City, N. Y. 


Chicago, Illinois 
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You write the Words 
—we ll do the Musie! 








We mean, the music of a motor that fits 
your requirements as neatly as the tune 
of “Sweet Adeline” matches the words. 
Just tell us what your specifications ought 
to be for ideal performance, and we'll do 


the rest—or come mighty close! 


R & M motors of every size and type 
are being used by leading makers of elec- 
tric appliances of every kind—from pho- 
nographs, as suggested by the illustration 
above, to coal stokers, oil burners, and 


traveling cranes. 


No job is too big or too little for an 
R & M motor. And there is no motor 
problem to which R & M engineers do 
not bring a specialized experience that 
has solved many a puzzler for industry. 
Ask us!... Robbins & Myers, Spring field, 
Ohio; Brantford, Ontario. 


ROBBINS & MYERS 


Coe 


FANS « MOTORS « HOISTS « CRANES « FOUNDED 1878 
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Pioneer Molders 


Covering complete line of COLD MOLDED 


American Insulator 


90 


to the 


Electrical 
Industry 


high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


Corporation 


New Freedom, Pa. 








“SESAMEE!” 


These military looking little phosphor bronze tor- 
sion springs were made for a Sesamee Lock. As 
every part of a lock is important, every part of a 
Sesamee Lock must be right. So, without sacrifice 
of production speed, this run had to be set up so as 
to be sure of precision coils and bends. That this 
was successfully done, was evidenced by the high 
average of perfects produced. 


SEND FOR THE PECK CATALOG 


—a book full of useful data on springs and screw 
machine parts. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co. 12 Grove Ave. Plainville, Conn. 
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H-13 (2,060,546) Automatic Pro- 
gram Selector for Radio Receivers. 

H-14 (2,060,670) Submarine Tel- 
evision. 

H-15 (2,060,934) Radio Commu- 
nication with Very Short Waves. 

H-16 (2,061,416) Radio System. 

H-17 (2,061,457) Image Broad 
casting System. 

H-18 (2,061,504) Time Control- 
led Radio Receiver. 

H-19 (2,061,508) Ultra Short 
Wave Apparatus. 

H-20 (2,061,611) Multirange 
Converter Circuits. 

H-21 (2,061,699) Radio Signal. 

H-22 (2,061,710) Automatic Vol- 
ume Control. 

H-23 (2,061,736) Radio Receiver. 

H-24 (2,061,818) Local Oscilla 
tor Circuit. 

H-25 (2,061,982) Automatic Sen 
sitivity Reduction. 

H-26 (2,061,991) High-Frequen 
cy Signaling. 

H-27 (2,062,004) Superhetero 


| dyne Receiver. 


H-28 (2,062,032) Radio Receiver. 

H-29 (2,062,111) Multirange 
Radio Receiver. 

H-30 (2,062,129) Loop Antenn. 

H-31 (2,062,198) Communication 
by Television. 

H-32 (2.062.253) Radio Coil and 
Switch Assembly. 

H-33 (2,062,259) Remote Control 
Device for Radio Receivers. 

H-34 (Design 101,775) Radio 
Cabinet. 

H-35 (Design 101,829) Radio 
Cabinet. 

H-36 (Design 101,890) Rado 
Dial Escutcheon Plate. 

H-37. (Design 101,980) Radio 
Cabinet. 

H-38 (Design 101,981) Radio Re 
ceiver. 

H-39 (Design 102,021) Table 
Radio Cabinet. 


~ (1) Motive Power, Magnets — 


I-1 (2,059,830) Variable Speed 
Dual Drive. 

1-2 (2,059,891) Bearing Struc 
ture for Motors. 

I-3 (2,060,106) A.C. Motor. 

I-4 (2,060,835) Centrifuge. 

I-5 (2,061,080) Mounting for 
Motors. 

1-6 (2.061.398) Commutator Tru 
ing Mechanisms. 

1-7 (2,062,045) Motor Operated 
Mechine Un't. : 

1-8 (2,062,135) Control for Cir 
cuits. 

1-9 (2,062,136) Speed Synchro 
nizing Device. 


(J) Lighting, Lamps, Fixtures 


J-1 (2,059,314) Lamp Finial. 

J-2 (2,059,640) Luminous Dis 
charge Lamp 

J-3 (2,059,653) Christmas Tree 
Ornament. 

J-4 (2,059,668) Arc Lamp. 

T-5 (2,059,868) Illuminating D 
vice. 

J-6 (2,059,902) Electrode Moun: 
ing. 

J-7 (2,059,977) Portable Lamp 
Construction. 

J-8 (2,060,005) Combined Light 
and Flower Holder. 

J-9 (2,060,043) Are Discharge 
Lamp. 

J-10 (2,060,347) Arc Lamp. 

J-11 (2,060,552) Discharge Con 
trol for Discharge Lamps. 

jJ-12 (2,060,564) Discharge De- 


2.060.584) Light. 
2,060,588) Reflector. 
7 2.060.610) Electrode Struc- 
ture for Discharge Lamps. 

1-16 (2,060,637) Signal Lamp. 
1-17 (2.060.657) Lamp. 
1-18 (2,060,918) Aponliance. 
1-19 (2,061,359) Wall Bracket 


T-20 (2.061.390) Gaseous Con- 
duction Device. 

J-21 (2,061,723) Extension Lamp 
Bracket 

1-22 (2,061,757) Lamp Shade 
Support. 

J-23 (2,061,824) Luminous De- 
vice. 

J-24 (2,061,892) Discharge Lamp. 


J-25 (2,062,113) Hand Lantern. 

J-26 (2,062,124) Coating  Fila- 
ments. 

J-27. (Reissue 2),170) Swivel 
Harp Fixture for Lamps. 

J-28 (Design 101,771) Portable 
Lantern. 

J-29 (Design 101,800) Flashlight 
Head. 

J-30 (Design 101,872) Ceiling 
Lighting Fixture. 

J-31 (Design 101,916) Lighting 
Fixture for Typewriters. 

J-32 (Design 101,929) Flashlight 
Casing. 

J-33 (Design 101,930) Flashlight 
Head Shell. 

J-34 (Design 101,979) Flashlight 
Casing. 

J-35 (Design 102,015) Twin 
Socket Lighting Unit. 

J-36 (Design 102,017) Flashlight 
Head Shell. 

1-37 (Design 102,073) Flashlight. 

J-38 (Design 102,108) Flashlight 
Casing. 


(K) Heating, Refrigeration 


K-1 (2,059,894) Refrigera‘or 
Compressor. : 
K-2 (2,059,976) For Treating 


Metal. 
K-3 (2,060,039) Heater. 
K-4 (2,060,136) Furnace. 
K-5 (2,060,237) Heating Device. 
K-6 (2,060,644) Immersion Heat- 
er. 


K-7 (2,060,649) Refrigerant Com 
pressor. 

K-8 (2,060,693) Carbon Paper 
Rejuvenator. 

K-9 (2,060,774) Control for Re- 
frigeration Systems. 

K-10 (2,060,968) Heating De 
vice. 

K-11 (2,061,080) Furnace. 

K-12 (2,061,105) Reinforcing 
Articles & Structures Made from 
Concrete. 

K-13 (2,061,258) Safety Device 
for Heaters. 5 

K-14 (2,061,599) PFefrigerating 
\pparatus. 

K-15 (2,061,606) Refrigerating 
\pparatus. 

K-16 (2,061,741) Rotating Fur- 
nace. 

K-17 (2,061,819) Freezing Tray 
Agitator. 

K-18 (2,062,035) Motor-Compres- 
sor Unit for VPefrigeration 

K-19 (2.062.052. Mo‘or-Compres 
sor Unit for Pefriveration. 

K.20 (Reissue 20,166) Fefriger- 
ating Machine. 


(L) Household and Portable 


Appliances 


L-1 (2,059,264) Washing Ma- 
chine Drive. 

L-2 (2,059,440) Toaster. 

L-3 (2,059,620) Steam Generat- 
ing Iron. 

L-4 (2,059,911) Toaster 

L-5 (2,059,995) Cooking Utensil 
with Removable Immersible Heat 
ing Unit. 

L-6 (2,060,018) Electrostatic 
Cleaning Device. 

L-7 (2,060,168) Vacuum Cleaner 

L-8 (2,060,277) Watch Cleaning 
Machine. 

L-9 (2,060,378) Heated Agitator. 

L-10 (2,060,531) Clock with 
Transparent Dial & Invisible Mech- 
a-tsm. 

L-11 (2.060.699) Fan. 

L-12 (2,060,783) Cigar Lighter. 

L-13 (2,060,807) Food Handling 
\pparatus. 

L-14 (2,060,980) Vacuum Clean 
er. 

L-15 (2,061,275) Ironing Ma 
chine. 

L-16 (2,061,330) Vacuum Clean 
ef. 

I-17 (2,061,433) Toaster. 

L-18 (2,061,458) Insect Extermi- 
nating Device. 

L-19 (2,061,837) Liquid Conduc- 
tor Heater. 

L-20 (2.061.864) Fishing Tool. 

L-20a (2,061,868) Utility Device. 

L-21 (2,062,103) Oil-Chamber 
for Clocks. 

L-22 (Reissue 20,165) Iron Han- 
dle. 

L-23 (Decien 101,789) Vacuum 
Cleaner Casing. 
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Four general types available: 
Two-Pole, Four-Pole, Geared- 
Head (shown above), and 
Reversing (shown at right). 
Power ratings range from 
-0002 to .008 horsepower. 
Starting torque ratings range 
from .015 to 8.50 pound- 
inches. These motors are 
precision-made, powerful, 
rugged, and reliable. Self- 
starting. A.C. only. Send 
for complete set of Data 
Sheets. Barber-Colman 
Company, Rockford, Illinois. 


by BARBER-COLMAN 


SHADED-POLE | 
INDUCTION TYPE 
A. C. MOTORS 
featuring 
UNUSUALLY HIGH | 
STARTING TORQUE | 








NOLU Helps Perfect One 


of the WONDERS of the AGE/ 


WU. 20. Kul, Che Uitte of 
Kusl Cotton Picker Co, Wuted 


NOLU ae follows... .. . 


“We certainly appreciate the spirit of friendliness and co-op- 
eration shown in all the work which you have done for us. 
The material furnished by NOLU was an important factor in 
the successful operation of our Picker. After extensive tests, 
we unhesitatingly commend you upon the ACCURACY OF 
WORKMANSHIP and QUALITY OF MATERIAL we 
consistently found in your product.'’ Signed, M. D. Rust. 


When it comes to bearings, NOLU also has that reputation as 
“ONE OF THE WONDERS OF THE AGE.” We are 
proud to have been able to help the Rust Brothers in parfectin; 
their revolutionizing invention. We would also be glad to 
help you. Without obligation, send for samples and prices. 
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NOLU OILLESS BEARINGS COMPANY 


12 E. Johnson St., Germantewn, Philadelphia, Pa. 
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4 New Name Plates 
that Will Make Sales 
during 1937 


McKee, Edison General Electric and Singer are but 3 
more of hundreds of successful manufacturers who proudly 


asten A.E. name plates on their finest products . . . 
Experience has taught them that a fine name plate enhances 
beauty and makes sales; adds colorful eye appeal, a 
distinctive design touch and an atmosphere of reputable 
quality to a product. 
You have products of which you are justifiably proud. You have 
a name that is symbolic of your reputation, your priceless good 
will, and the years of dependable service you build into your 
products. Tie the two together with a name plate that is the last 


word in design and fabricating skill Come to American 
Emblem for this service. 


Mastercrafters in All Metals 


No usly screw heads need mar the pneumatic crop hammers; sold, siiver, 


appearance of your name clate. Con- chromium, nickel, cadmium ana 
cealed attaching devices allow the ccprer plating, lacquering and enamel- 
designer full sway in achieving an ing of both soft and hard fired types 
artistic effect. . . « everything for adding the full 
Our facilities include a complete die range of depth, form, color and surface 
department; high speed presses and finish to your name plate. 


We handle no stock name plates, but concentrate on especially 
designed plates of every description. Our Design Department 
is at your service. Let us show you what we have done for others 
and can do for you. Without obligation, submit rough sketch, 
blue print or samples for quotations. Send for our inspiring new 


booklet TODAY! 


American Emblem Company 


INCORPORATED 
Box 116% Utica-4¥ NewYork 
Listed Offices 500 Fifth Ave., NEW YORK 
—— 540 N. Michigan Ave., CHICAGO 






PHILADELPHIA DETROIT 


American Emblem Company, Inc. 
Box 11€-R, Utica, N. Y. 


Kindly send your new booklet showing the broad 
scope of your facilities for working in metals. 





: PRECISION | EUR 
SHAFTLESS And SPECIAL ol 


MOTORS 


FOR DIRECT reel 


S.A.WOODS. 
MACHINE COMPANY 
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Amer Tran Leads Again With the 


NEW 


TYPE «TH” 
TRANSTAT* 
REGULATOR 


TRANSTAT Regulators provide 
the ideal method for controlling 
voltage in alternating-current 
circuits. The Transtat is a con- 
tinuously variable auto-trans- 
former which permits smooth con trol of voltage withoutjin- 
terrupting the circuit. It also offers high efficiency, good 
regulation, and great flexibility. As it is moderate in first 
cost, economical in use, and dependable in operation, it is 
well suited for a large number of radio, laboratory, and in- 
dustrial applications. Send for data on Type “TH” units— 
a new design for service in circuits of relatively low voltage 
and limited capacity. 





FEATURES: CONTROLS: USED WITH 
1. Low Losses 1. Voltage 1. Electric Soldering 
2. Smooth Control 2. Speed 2. Heat Treating 


3. Good Regulation 3. Heat 3. Motors 
4. Economical 


*Patents 1,993,007 and 2,014,570 and other patents pending 
AMERICAN TRANSFORMER CO. . . . Newark, N. J. 





QUALITY TRANSFORMERS SINCE [901 
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4. Illumination 4. Testing Equipment | 





LATEST ELECTRICAL PATENTS 


L-24 (Design 101,855) Vacuum 
Cleaner Cover Casing. 

225 (Design 101,856) Vacuum 
Cleaner. 

L-26 (Design 101,857) Vacuum 
Cleaner Fan Casing Assembly. 

L-27 (Design 101,858) Casing 
for Suction Cleaner. 

L-28 (Design 101,877) Vacuum 
Cleaner, 

L-29 (Design 
Chopper. 

L-30 (Design 101,925) Radio 
Light Clock. 

L-31 (Design 102,056) Fan Blade 
and Shaft Guard. 

L-32 (Design 102,083) Exhaust 
Fan. 


101,896) Food 


(M) Business Machines 


M-1 (2,059,263) Dictating Ma- 
chine Cylinder Vacuum Cleaner. 

M-2 (2;059,797) Tabulator. 

M-3 (2,059,799) Card Verifier. 

M-4 (2,060,586) Automatic Tick- 
er-Tape Feed-Out Device. 

M-5 (2,061,512) Ticker Tape 
Projecting Machine. 

Adding Ma- 


M-6 (2,061,745) 
chine. 

M-7 (2,062,117) Record Control- 
led Accounting Machine. 

M-8 (2,062,118) Accounting Ma- 
chine with Supplemental Recorder. 

M-9 (2,062,119) Successive Dis- 
count Accounting Machine. 


(N) Automotive Equipment 


N-l (2, 059,237) Ignition System. 
N-2 (2,059,243) Ignition System 
for Internal Combustion Engines. 

N-3 (2,059,257) Spark Plug. 

N-4 (2,059,32 8) Semiautomatic 
Starter Control. 

N-5 (2,059,350) Lighting System. 

N-6 (2,059,624) Starting Motor. 

N-7 (2,059,688) Fuel Feed for 
Internal Combustion Engines. 

N-8 (2,059,762) Antiglare Device 
for Vehicle Lamps. 

N-9 (2,059,780) Lighting System. 

N-10 (2,060,219) Spark Plug. 

N-11 (2,060,340) Spark Plug. 

N-12 (2,060,377) Motor Vehicle 
Rear End ‘Spotlight Switch. 

oe (2,060,401) Direction Sig- 
nal, 

N-14 (2,060,556) Ignition Appa- 
ratus. 

N-15 (2,060,666) 
Mounting. 

N-16 (2,060,680) Ignition Plug. 

N-17 (2,060,721) Speed-Indicator 
and Revolution-Counter. 

N-18 (2,060,771) Marginal Warn- 
ing Signal for Automobiles. 

N-19 (2,060,831) Signaling De- 
vice for Motor Vehicles. 

N-20 (2,060,951) Key-Operated 
Switch. 

N-21 (2,060,999) Doorless Head 
Lamp. 

N- 22 (2,061,000) Reflector or 
_— Shifting Mechanism for Head 
Lamps. 

N-23 (2,061,001) Four-Section 
Reflector. 

N-24 (2,061,002) Generator for 
Use with Internal Combustion En- 
gines. 

N-25 (2,061,078) Automatic Ig- 
nition Cut-out for Gas Engines. 

N-26 (2,061,079) Automatic Ig- 
nition Cutout Apparatus for Gas 
Engines. 

N-27 (2,061,164) Engine Control. 

N-28 (2,061,222) Horn Button. 

N-29 (2,061,245) Magneto. 

N-30 (2,061,401) Direction Indi- 
cator. 

N-31 (2,061,590) Clutch Control 
Mechanism. 

N-32 (2,061,978) Lock for Motor 
Vehicles. 

N-33 (2,062,104) Power System. 

N-34 (2,062,105) Power System. 

N-35 (Design 101,893) Automo- 
tive Wigwag Stop Signal. 

N-36 (Design 102,018) Wind- 
shield Heater. 

N-37 (Design 102,075) Combina- 
tion Tail and Signal Light. 


(Oy Railway 


O-1 (2,059,471) Locomotive. 


Loudspeaker 


O-2 (2,059,529) Repair of Rail 
Joints in Track. 

O-3 (2,059,718) Signal for Rail 
Cars. 

O-4 (2,059,888) Railway Track 
Circuit. 

O-5 (2,060,413) Interlocking Sys- 
tem for Railroads. 

0-6 (2,060,458) Rail-Flaw Detec- 
tor. 

O-7 (2,060,485) Railway Track 
Switch Control. : 

O-8 (2,060,486) Railway Track 
Switch Control. 

O-9 (2,060,487) Railway Track 
Switch Control. 

O-10 (2,060,488) Railway Track 
Switch Control. 

O-11 (2,060,521) Vehicle. 

O-12 (2,060,985) Rail Heating. 

O-13 (2,061,027) Communication 
with Moving Trains. 

0-14 (2,061,515) 
System. 

O-15 (2,061,747) Railway Track 
Circuit. 

O-16 (2,061,752) Railway Switch 
Operating Apparatus. 

O-17 (2,061,753) Railway Brake. 

O-18 (2,061,756) Railway Traffic 
Control. 

O-19 (2,061,773) Railway Traffic 
Control. 

O-20 (2,061,785) Controlling Ap- 
oe for Highway Crossing Sig- 
nals. 

O-21 (2,061,857) Overhead Rail. 

0-22 (2,062,048) Railway Traffic 
Control. 

O-23 (2,062,055) Railway Signal. 

O-24 (2,062,192) Magnetic 
Brake. 

O- 25 (2,062,274) Power Supply. 


(P) Signaling, Signs, Advertising 


P-1 (2,059,296) Animated Dis- 
play Device. 

P-2 (2,059,451) Neon Sign. 

P-3 (2,059,510) Automatic 
Alarm. 

P-4 (2,059,758) Fuel Pump for 
Internal Combustion Engines. 

P-5 (2,060,215) Temperature and 
Burglar Alarm. 

P-6 (2,060,341) Display Device. 

P-7 (2,060,798) Traffic Control. 

P-8 (2,060,911) Sound Signaling. 

P-9 (2,061,227) Signaling. 

P-10 (2,061,393) Display Device. 

P-11 (2,062,269) Protective. 


Distribution 


(Q) Recording, Reproduction 
Q-1 (2,059,472) Sound Record- 
ing. 

we? (2,059,473) Sound Record- 


"6-3 (2,059,504) Apparatus for 
Recording Sound on Film. 

Q-4 (2,059,550) Reproduction 
and Recording of Sounds. 

-5 (2,060,204) Talking Picture 
with Directional Effect. 

Q-6 (2,060,560) Illuminated-Im- 
age Projector with Intermittent 
Burning Lamp and Natural Draft 
Lamp Cooling. 

Q-7 (2,061,202) Combined Mo- 
tion Picture Projector and Sound 
Reproducer. 

-8 (2,061,248) Flashlight. 

Q-9 (2,061,652) Cinematography 
Apparatus. 

0-10 (2,061,793) Safety Device 
for Motion Picture Projectors. 

Q-11 (Design 101,766) Motion 
Picture Projector. 

Q-12 (Design 101,956) Projector 
or Similar Article. 


(R) Processing, Plating, Welding 


R-1 (2,059,236) Machining. 

R-2 (2,059,300) Formation of 
Articles by Welding. 

R-3 (2,059,438) Electrode Hold- 
er. 

R-4 (2,059,605) Welding Device. 

R-5 (2,059,787) Treating Nuts 


in the Shell. 

R-6 (2,059,824) Welding o 
Tubing. 

R-7 So, 060,441) Welding Rod fo 
Are Wel ding. 

R-8 (2,060,489) Welding Appa 
ratus. 


R-9 (2,060,530) Electroplating. 
R-10 (2,060,561) Frame Welder. 
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Intricate or simple shapes; formed, tapped, drilled, threaded, 
milled, turned, counterbored and machined to order . . . we have 
been doing just that for electrical manufacturers over a period of 
21 years. 













Whether you fabricate your own parts from Brandywine standard 
length fibre tubing, or leave it to us to do the job, we can show 
you the shortcuts to cost-cuts. Senda sketch, sample or blue 
print of your requirement and we will forward quotations together 
with samples of Brandywine fabricated fibre tubing. 


BRANDYWINE FIBRE PRODUCTS CO. 
1402 Walnut Street, Wilmington, Del. 








SOURCE OF SPRING PARTS 


COMPRESSION - EXTENSION: TORSION - FLAT SPRINGS - SPRING WASHERS 
WIRE FORMS - SMALL STAMPINGS - COLD ROLLED SPRING STEEL 
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Features 
SLOW BREAK PRINCIPLE 


MINIMUM ARCING 
TOGGLE TYPE 


iS Rom Ae. UG@- Gen eel O 0 0 ot te ae ee 


SPRINGMAEERS FOR MORE THAN THREE QUARTERS OF A ENTURY 
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A New Kind of 
ELECTRICAL SWITCH 


that will increase the efficiency and service of 
machines, appliances and equipment using 
fractional horsepower motors. 


HEAVY SILVER CONTACTS 


And send this coupon today! 


The HART MFG. CO. HARTFORD, CONN: 


Send us complete information on Slow Break electrical switches. 


eee eee eee eee ee ee eee eeee 
eee eee eee eee eee eee eee eens 


Let BRANDYWINE show you Sm 


the shortcuts to cost-cuts 


Advantages 
POSITIVE ACTION 


TROUBLE FREE 
EXTREMELY LONG LIFE 


BUILT FOR AC ONLY. 


Send us your switch requirements and we will 
send complete data for suitable type of switch. 
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HIGH HEAT 
MICA PLATE 


Y¥-2 








To an ever increasing group of manufacturers, Y-26 is proving its 
Positive Efficiency, its Practical Economy and its General Ability 
to solve difficult problems of insulation. 

in the Range Inset Cooker illustrated, only Y-26 could meet the 
unusual insulating requirements for size, thickness, low cost and 
sufficient flexibility to wrap around the shell without flaking or 
breaking. 

Heating elements may burn out, switches and springs may break 
down or wear out, and other parts may fail, but ¥Y-26 continues to 
serve without failure for the life of the appliance. 


Send today for Samples and Complete Information on Y-26 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM MASSACHUSETTS 










Convenience 
Suspension 
Construction 


Ornamentation 
e 


BEAD CHAIN" 


IDENTIFIES 
GOOD LIGHTING EQUIPMENT 
. 


THE BEAD CHAIN MANUFACTURING CO. 
Preen saanene. BRIDGEPORT, CONN. 


U. &. PAT. OFF. 


bein 


94 


! 








| LATEST ELECTRICAL PATENTS 





R-11 (2,060,606) Arc 
Electrode Holder. 


Welding 


R-12 (2,060,681) Welding Elec- 
trode. 

R-13 (2,060,682) Welding Elec 
trode. 

R-14 (2,060,839) Treating for 


| Emulsions. 

R-15 (2,060,842) Controlling Ion- 
ic Content of Air. 

R-16 (2,061,045) 
Precipitation. 

R-17. (2,061,146) 
Electrolytic Purposes. 

R-18 (2,061,197) Treating Emul- 
sions. 

R-19 (2,061,323) 
Aqueous Liquids. 

R-20 (2,061,554) Electrolytic De- 
position of Metals. 

R-21 (2,061,591) Electrolytic De- 
vice. 


Apparatus for 


Furnace for 


Sterilizing 


R-22 (2,061,592) Metal Electro- 
plating. 

R-23 (2,061,671) Apparatus for 
Welding. 

R-24 (2,061,960) For Aging 


Liquors. 


(S) Health and Hygiene 


S-1 (2,059,454) 
Clipper. 

S-2 (2,059,835) 
Living Organisms. 

S-3 (2,060,865) 
paratus. 

S-4 (2,060,929) 
Apparatus, 

S-5 (2,060,981) Combined X-Ray 
and Fluoroscopic Apparatus. 

S-6 (2,061,148) Vaporizer. 


Tapering Hair 
Destruction of 
Irradiating Ap- 


Hair Waving 


(T) Toys, Amusement Devices 


T 1 
| ket. 


(2,061,152) Basketball Bas- 


(U) Switches, Fuses, Wiring 


Devices 


U-1 (2,059,283) Polarity Revers- 
er. 
U-2 (2,059,467) 


Fuse and Hold- 


Tube 


bee 
| er... he 
U-3 (2,059,507) 
renewable Fuses. 
U-4 (2,059,513) 
vice. 
1-5 (2,059,670) Switch. 
U-6 (2,059,671) Cabinet for Con- 
trol Devices. 
| U-7 (2,059,681) Fuse. 
U-8 (2,059,702) Switch. 
U-9 (2,059,712) Control Device. 
| U-10 (2,059,796) Repeating Fuse. 
U-11 (2,059,926) Combination 
| Connecter Plug and Switch. 
U-12 (2,059,990) Windshield De- 
froster. 
U-13 (2,060,115) Connecter. 
U-14 (2,060,282) Circuit Breaker 
with Compressed Gas Blow-Out. 
U-15 (2,060,299) Step-Up De- 
vice. 
U-16 (2,060,464) Fuse. 
U-17 (2,060,514) Fuse Switch. 


for Non- 


Switching De- 


U-18 (2,060,603) Protective Cov- 
er for Switches. 


U-19 (2,060,617) Connecter. 

U-20 (2,060,709) Connection 
Plug. 

}-21 (2,060,758) Circuit Break- 

er. 

U-22 (2,060,761) Connecter. 

U-23 (2,060,819) Fuse Plug. 

U-24 (2,060,887) Plug and Re- 
ceptacle. 

U-25 (2,060,990) Fixture. 

U-26 (2,061,190) Plug Connect- 
er. 

U-27 (2,061,291) Terminal Con 
necter. 


U-28 (2,061,391) Contactor. 
U-29 (2,061,460) Safety Switch. 


U-30 (2,061,945) Circuit Inter- 
rupter. 

U-31 (2,061,961) Connecter for 
Circuits. 

U-32 (2,062,006) Mounting for 


Snap Switches. 
U-33 (2,062,256) Plug and Sock- 
et Shield and Ground Connecter. 
U-34 (Reissue 20,168) Fuse. 
U-35 (Design 101,811) Switch 
Button. 


(W) Telephony 


W-1 (2,059,209) Voice Coil Sus- 
pension. 

W-2 (2,059,298) Transmission 
and Registration of Signals. 

W-3 (2,059,596) Telephone Call 
Distributing System. 


N-4 (2,059,714) Hand Tele- 
phone. 

W-5 (2,059,719) Radio Tele- 
phone. 


W-6 (2,059,863) High Frequency 
Oscillator and Modulation Circuit. 

W-7 (2,060,176) Switch. 

W-8 (2,060,184) Telephone. 

W-9 (2,060,229) Signal. 

W-10 (2,060,250) Combined Tel- 
eprinter and Telephone. 

W-11 (2,060,261) Telephone. 

W-12 (2,060,371) Selecting and 
Calling Device for Telephone. 


W-13 (2,060,545) Stock Quota- 
tion System. 
W-14 (2,060,574) High Speed 


Composite System. 
W-15 (2,060,585) Telephone Sig- 
nal Circuit. 
W-16 (2,060,607) Telephone. 
W-17 (2,060,614) Modulating 
Carrier Wave Transmitter. 
W-18 (2,060,770) Ultra 
Frequency Oscillation Circuit. 
W-19 (2,061,273) Repertory Dial. 
W-20 (2,061,382) Voltage Meas- 


High 


urement. 

W-21 (2,061,449) Telephone 
Stand Holder. 

W-22 (2,061,602) Amplifying 
System. 

W-23 (2,061,802) Impulse Re- 


peater. 
'-24 (2,061,947) Modulation. 


W-25 (2,062,019) Telephone. 

W-26 (2,062,125) Microphone 
Plug. 

W-27 (2,062,275) Sound-Trans- 
mission, Sound - Recording, and 


Sound-Reproducing. 
W-28 (Reissue 20,155) 


Electro- 
Dynamic Microphone. 


Corporate Patentees 
in Current Listing 


A 


| Acme Electric & Mfg. Co., D-45. 
Adlake Co., D-27, D-28, D-29, D-30. 
Aerovox Corp., D-50. 

Aetna Rubber Co., C-9. 
Airmaster Corp., L-32. 

Airway Electric Appliance Corp., 
L-16, L-24, L-25, L-26, L-28. 
Allen-Bradley Co., U-5, U-6, U-8. 

Allen Rae & Co., N-20. 


W-29 (Design 101,816) Tele- 
phone Transmitter. 
Allgemeine Elektricitatz Gesell- 
schaft, ; 
American District Telegraph Co., 


American Foundry Equipment Co., 
K-13. 

American Tel. & Tel., B-11, E-21, 
E-55, O-13, P-9, W-13, W-15. 

American Transformer Co., D-1. 

Anaconda Wire & Cable Co., B-5, 
B-6. 

Anderson Co., D-36. 
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The saleability and acceptance of any electrically 
operated machine or appliance depends upon its being 
U.T.D.*. Build this element into your product 
through the installation of P&S-Despard Wiring 
Devices. It is the most modern system of control and 
signaling for machine or appliance operation. 


P&S Devices are backed by 45 years of precision 
manufacturing. They offer unusual advantages in that 
they are space and weight savers, and the installed 
cost is low. 





Tag your product U. T. D.* by using P&S-Despard 
Devices. 















We are always glad to assist 












“5 Combination of one 10 and one you in the selection of those 

15 Ampere Switch with Pilot devices which are best suited 

Light and Standard for your requirements. Write 

* UP-TO-DATE Face Plate us for more complete informa- 


tion. 


INDUSTRIAL PASS & SEYMOUR, inc., SAT NaS 


SALES DIVISION NEW YORK 
PRECISION MANUFACTURERS TO PARTICULAR ENGINEERS SINCE 1890 
CONTROL SWITCHES @ PILOT OR SIGNAL LIGHTS e@ BELL PUSHES @ PLUG OUTLETS, ETC. 


Standard and Special Porcelain Lampholders for Lighting Applications 








TYPE 579 


Hoyt has developed a complete line of new 
meters in both square and round types. 
These instruments are widely used in indus- 
trial, laboratory, test, and radio applications. 
Use the convenient coupon below and secure 
your copy of the new Hoyt catalog. 


THE BURTON - ROGERS COMPANY 


SALES DIVISION OF THE HOYT ELECTRICAL INST. WORKS 
755 BOYLSTON ST. BOSTON, MASS. 


Gentlemen: 
Kindly send me the new Hoyt Industrie! Meter celalog. 
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"The 
SHIRT-LOSING 
ZONE”* 


A phrase coined by Dr. C. F. Kettering 


Between the conception of a 
new idea by an inventor, a designer 
or a scientist and the creation of a 
profitable new industry or product, 


there lies a wide gap. 


Lack of experience and some- 
times of skill often result in com- 
mercial failures, stumbling progress 
and premature claims of success. 
It is this period which has been so 
aptly termed ‘the  shirt-losing 


zone”’ 


In this period of development, 
research and testing are vital. 
Usually they can help you cut your 
loss to “‘shirt-tails’’; often they can 


help you save the whole shirt. 


For forty years the Electrical 
Testing Laboratories has been serv- 
ing the industry, helping manu- 
facturers to “‘know by test”? the 
quality and performance. May we 


help you? 











LATEST ELECTRICAL PATENTS 


Associated Electric Labs., Inc., 
W-4. 

Ateliers de Constructions Elec- 
triques de Della, U-14. 
Automatic Fire Alarm System, 
Inc., D-6. 


B 


Babcock & Wilcox Co., E-91. 

Bell Telephone Labs., Inc., B-1, 
B-18, D-15, D-34, E-1, E-9, E-10, 
E-33, E-56, E-70, G-10, G-11, 
G-15, W-3, W-7, W-8, W-9, 
W-11, W-19, W-29. 

Bendix Aviation Corp., A-5, A-6, 
N-31, 

Bendix Products Corp., A-8. 

Bond Electric Corp., C-11, J-25. 

Builders Iron Foundry, E-67. 

Bulldog Electric Products Co., 
D-12, U-4, U-12. 


C 


California Consumers Corp., R-19. 

Carnation Co., 5-3. 

Casco Products Corp., N-36. 

Case, Pomeroy & Co., B-3. 

Chicago Telephone Supply Co., 
D-8, D-37, D-38, U-9. 

Churchward Engineering Co., R-3. 

Cinch Mfg. Corp., U-33. 

Cincinnati Traction Bldg. Co., 
O-24. 

Clark Tructractor Co., O-3. 

Colonial Radio Corp., W-1. 

Compagnie Generale de Telegraphie, 
H-5. 

Condit Electrical Mfg. Co., U-21. 

Copperweld Steel Co., R-20. 

a Glass Works, J-2. 
Croker-Wheeler Electric Mfg. Co., 
D-53. 

Crowe Name Plate & Mfg. Co., 
H-36. 

Crown Cork & Seal Co., F-4. 

Culver Mfg. Co., U-31. 

Cuno Engineering Corp., L-12. 

Cutler-Hammer, Inc., E-60, U-32. 


D 


Detroit Electric Furnace Co., K-11. 
Detroit Lubricator Co., E-68, E-69, 
E-89. 

Dictograph Products Co., H- 
Diebold Safe & Lock Co., E- 
Direct Current Welding Co. , 
Dormevyer Mfg. Co., A. F., L-29. 
Dual Parking Meter Co., F-18. 


E 


Eclipse Aviation Corp., N-27, N-29. 

Eclipse Machine Co., N-4. 

Edison, Inc., Thomas A., C-16. 

Electric Arc Cutting & Welding 
Co., R-1. 

Electric & Musical Industries, Ltd., 
H-7, W-27. 

Electric Storage Battery Co., C-1, 
C-8, C-12. 

Electrolux Corp., L-14. 

Evans Case Co., R-9. 


fp 


Fairbanks Morse & Co., A-2, B-21. 

~~ Television, Inc., E-3, 
E-14. 

Fischer Co., Inc., H. G., S-5. 

Fitzgerald Mfg. Co., L-21. 

Frank Rieber, Inc., Q-1. 


French Oil Mill ‘Machinery Co., 
E-87. 


G 


General Cable Corp., B-15. 

General Communications  Labs., 
Inc., W-20. 

General Electric Co., A-3, B-22, 
D-9, E-15, E-16, E-17, E-18, E-19, 
E-46, E -47, E-48, E-49, E-50, 
E-52, E-64, G-13, I-1, I-2, J-6, 
J-12, J-16, ul? J-26, K-1, K-7, 
K-9, N-33, N-34, R-12, R-13. 

General Electric Appliance Co., 
D-43, D-44. 

General Motors Corp., I-7, K-14, 
K-19, N-9, N-14, N-21, N-22, 
N-23, R-10. 

General Railway Signal Co., O-5, 
O-25. 

Gilbert Corp., F-9. 

Gillette Safety Razor Co., K-2. 


Globar Corp., D-16, D-42. 
Goodlass Wall & Lead Industries, 
Led., C-2. 


H 


Hankscraft Co., L-19. 

Hatfield Wire & Cable Co., U-20. 

Hazeltine Corp., H-26. 

Heintz & Kaufman, Ltd., G-17. 

Hercules Powder Co., B-16. 

Hertner Electric Co., D-3. 

Hines Electrical Specialties, Inc., 
U-25. 

Hobart Mfg. Co., L-13. 

Hollar Co., E-20. 

Hoover Co., L-27. 

Household Utilities Corp., L-15. 

a Sylvania Corp., J-9, J-15, 
-24, 


International Business Machines 
Corp., M-2, M-3, M-7, M-8, M-9, 
P-4. 

International Precipitation Co., 
R-16. 


J 


Johnson Labs., Inc., D-4. 
Julius Kayser & Co., F-2, F-3. 


K 


Knapp-Monarch Co., L-22, L-31, 
S-6. 


L 


Leland Electric Co., I-5. 
Line Material Co., U-34. 
Lorain Telephone Co., H-21. 


M 


Machinerieen-Apparaten Fabrieken 
“Meaf,” A-9, H-15, H-19 
Maschinenfabrik Augsburg-Nurm- 
berg, A. G., O-1. 
Matthews Corp., W. N., U-17. 
Mcllvaine Patents con, J-13. 
McKenna Process Co. of Ill., O-2 
Midland Steel Products Co., ’R-23. 
Minneapolis-Honeywell Regulator 
Co., E-13. 
Mole-Richardson, Inc., J-10. 
Monitor Controller Co., D-47. 
Mosler Ignition Corp., N-10. 
Motion Displays, Inc., P-1. 


N 


National Acme Co., I-4. 
National Biscuit Co., I-9. 
National Carbon Co., C-5. 
News Projection Corp., M-5. 
News Syndicate Co., F-14. 
North Electric Mfg. Co., E-2. 
Norton Co., D-17. 


Pp 


Paper Novelty Mfg. Co., J-3. 

Penn Electric Switch Co., D-23, 
D-24. 

Pennsylvania Railroad Co., O-6. 

Petroleum Heat & Power Co., D-10. 

Petroleum Rectifying Co. of Calif., 
R-14, R-18, 

Philadelphia Storage Battery Co., 
H-2 


Phileo ‘Radio & Television Corp., 


Philips? Gloeilampenfabrieken, N. 
E-61. 

Pittsburgh Reflector Co., J-5 

Plume & Atwood Mfg. Co. ‘ J- 30. 

Pyroxylin Products, Inc., B-23. 


R 


Radio Corp. of America, D-7, E-5, 
E-12, E-44, E-45, E-58, E-59, 
E-71, E-73, "E-90, E-92, G-4, G-9, 
G-18, H-4, H-6, H-10, H-20, 
H-24, H-25, H-27, H-28, H-31, 
H-33, H-84, W-5, W-6, W-16, 
W-17, W-18, W-24. 

Radio Inventions, Inc., G-8. 

Raytheon Mfg. Co., D-52. 

RCA Mfg. Co., Inc., G-22. 

Rexair Corp., L-7. 

Richardson Co., C-14, C-15. 

Richards-Wilcox Mfg. Co., U-28. 
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stripping, the COLONIAL WIRE STRIP: 


features include— 


1 No springs necessary because of 4 
® centrifugal action on double-edge . 
blades. 


2 Exact gauge provided by dialed 5 
= micrometer adjustment screw, for 
stripping all kinds and sizes of wire. 
3 Counterbalanced foot pedal and 4 
* 


lever. ° 


Write for Folder 
SENT ON 10-DAY 


gauging vour needs before shipping 


2309 So. State St. 


Selective 
Thermostatic 
Control 


* 
Interchange- 
able Outlet 
Valve Seats 


* 


Heated, Free- 
flowing Out- 





lets 
: *k 
Dual Outlet 
: Valves, if de- 
stred 
| * 
; Uniform heat; 
) No Cold Spots 
* 
No Carboniza- 
’ tion or Fire 
hazard 
One user of a 10 gal. Sta- Warm elec- 
tric Compound Heater & Dispenser, 
as pictured above, reports it fills 
10,000 condensers a day. . . Here is 
another example of how Sta-Warm 
engineers have licked a whole host of 
tough compound heating jobs. . . 
; Put your compound heating problem 


up to them today for an economical, 
production-speeding recommendation. 


Sta-WarmElec.Co.,"*Revenss Obie 


JANUARY, 1937 






Time-Saving Features | 


NEW! Entirely redesigned—embodying time and labor-saving | 
" features that mean speed and economy on production 


PYRAMID PRODUCTS COMPANY 


Andel th el te 


=— Motor 


Embodying 





PER is the most compact and 


efficient unit available—at a distinct saving in initial cost, too! Its | 


Dise clutch and lever connected, | 
and under positive control of 
micrometer adjustment. 

Face plate bushed for all sizes of 
insulation. Leads wire direct to 
center of stripping blades. 


Reversible, ball-bearing motor. 
and Prices 


FREE TRIAL 


<a To well-rated concerns we offer this stripper on a 10-day free 
trial basis. Send wire specimens and specifications for accurately 


machine with instructions. 


Take advantage of this free-trial offer! 
Also Manufacturers of E-Z HAND and 


BENCH type Wire Strippers 
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fo: STRENGTH 


This photomicrograph tells why .. . 


SIL-FOS joins non-ferrous metals permanently. Notice 
how the film of SIL-FOS actually a//oys with the metals it 
joins to make a joint as strong as the metals themselves. 


In a SIL-FOS brazed 
joint you get high 
STRENGTH coupled with ductility to withstand constant 


vibration .. . as well as shock. 


STRENGTH that has the ability to withstand the heat of 


overloads. 


STRENGTH which combined with a high degree of con- 


ductivity and corrosion resistance, is an assurance of 
efficient and durable construction. 


| STRENGTH not only in the joint but in the adjacent metal 


too—because, low temperature brazing makes it possible 
to avoid burning out the meial’s strength—it leaves 
physical qualities undamaged. 





SIL-FOS flows freely at the low temperature of 1300° F.— 
far lower than base metal brazing or welding rods—and 
it penetrates quickly to all parts of the joint. Low cost per 
pound plus the fact that it gives you the economy of less 
gases and labor, makes the cost per joint surprisingly low. 


Try SIL-FOS on your work. It may take a trouble-spot out 
of your production. It may show you the way to lower 
costs. Write for bulletin 51-E. 


HANDY AND HARMAN 
82 Fulton St..New York 















“SEND UP SOME 
INSULATING 
MATERIAL 
RIGHT AWAY— 
I DON’T CARE 
WHAT MAKE 
IT IS” 


AR too many manufacturers take the atti- 
tude that insulating material is only 
insulating material, and that any old 


thing will do. 


Too often manufacturers’ expectations are 
blasted because of the neglect of seemingly 


trifling things. 


The manufacturer of electrical products who 


specifies Brand insulation is providing a bul- 
wark against the early breakdown of his prod- 
uct. 


For Brand Insulation is manufactured to the 
most exacting standards—repeated tests by 
unbiased test laboratories have proved con- 
clusively that there is no better insulation 
available. 


To Electrical and Radio manufacturers, Brand offers 
a complete insulation consulting service. What- 
ever the problem, we will gladly, and with no ob- 
ligation on your part, endeavor to furnish the answer. 


@ TURBO OIL TUBING 
@ BRAND INDIA MICA 
@ MICA PLATE 

@ HEATER PLATE 

@ SATURATED SLEEVING 
@ VARNISHED CAMBRICS 
@ CLOTHS 

@ TAPES 





Send for the 1937 Brand catalog, which contains a 
mass of valuable insulation data, in addition to a 
complete description of Brand Insulation products. 


WILLIAM BRAND & COMPANY 


276 Fourth Avenue 217 No. Desplaines Street 
New York City Chicago, Illinois 
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LATEST ELECTRICAL PATENTS 





Rittenhouse Co., Inc., A. E., B-14. 
thochester Mfg. Co., F-1 

Ross Gear & Tool Co., 2 
Rossman Engineering Co., E-82. 
Royal Electric Co., U-16. 
Ruggles-Klingemann Mfg. Co., E-6. 


S 


Samson-United Corp., L-2. 

Sangamo Electric Co., D-35. 

Sayles Biltmore Bleacheries, E-65, 
E-66. 

Schwarze Electric Co., P-8. 

Schweitzer & Conrad, Inc., B-25. 

Scovill Mfg. Co., J-32, J-33, J-34, 
J-36, J-37, J-38,; K-4. 

Sears, Roebuck & Co., L-23. 

Sentry Safety Control Corp., Q-10. 

Shake-Back Corp., U-23. 

Siemens & Halske, Aktiengesell- 
schaft, W-23. 

Sirian Lamp Co., J-11. 

Societe Anonyme’ Etablissements 
Ed. Jaeger, L-10. 

Solar Mfg. Corp., D-33. 

Sonoco Products Co., U-3. 

Sperry Products, Inc., F-20. 

Square D Co., F-11, U-18. 

Sullivan Machinery Co., D-48. 

Sulzer Freres Societe Anonyme, 
E-57. 


Zw 


T 

Technicraft Engineering 
B-24, L-20. 

Telefunken Gesellschaft fur Draht- 
lose Telegraphie, E-11, E-22, 
E-72, E-75, G-2, G-3, G-12, H-8, 
H-12, U-1. 

Tinius Olsen Testing Machine Co., 


Corp., 


F-16. 


Turner Co., W-26. 
Turnsignal Corp., N-19. 


U 


‘nion Carbide & Carbon Corp., 
C-4, C-6, C-7, C-10, G-16. 

Inion Switch & Signal Co., E-76, 
0-4, O-7, O-8, O-9, O-10, O-15, 
0-16; 0-17, ‘0-18, O19, 0-30, 
Q-22, O-23. 
‘nited American 
A-11, H-32. 


-_ ~ 


~~ 


Bosch Corp., 


United Research Corp., Q-7. 
Universal Camera Corp., Q-12. 
Usona Mfg. Co., J-7. 
Utah Radio Products Co., N-15. 
V 
Vega Mfg. Corp., B-2. 
Ww 


Waterbury Clock Co., L-21. 
Webster Tallmadge & Co., E-34. 
Weinig Made-Rite Co., L-17. 
Welding Service, Inc., O-12. 
Western Electric Co., B-13, B-17, 
E-63, F-13, G-1, R-4, W-10. 

Western Union Telegraph Co., 
E-43, M-4, W-14. 

Westinghouse Air Brake Co., E-78, 
E-79, E-80, E-81. 

Westinghouse Electric & Mfg. Co., 
A-7, B-19, D-18, D-19, D-20, 
D-21, D-22, E-39, E-40, E-41, 
E-42, E-51, G-5, G-6, G-7, G-19, 
G-20, K-20, O-11, P-7, R-8, U-30, 
W-28. 

Wilcolator Co., F-10. 

Wirt Co., D-14 


Y 


Youngstown Sheet & Tube Co., 
E-7, R-2. 


RESISTANCE HEADQUARTERS 


Brings You .. 


¥v The Finest, Most Complete Line of Resistors 


Available 


¥ Assured Dependability 


¥ Simplified Production 


¥ Resistance Engineering Cooperation 


IRC Resistors are so varied as 
to types, so flexible in design 
and so adaptable to an almost 
unlimited number of uses, 
that it is difficult to convey all 
of their possibilities in brief 
printed form. For this reason 
IRC resistance engineers are 
always at your service to help 
speed production, save space, 
cut costs and assure the ut- 
most dependability for your 
product. 
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RYERSON STEEL 


in Stock for Immediate Shipment 


















Relge (Mole Meul CMT la ce ml SMe Mel li(-te) 
Every worthwhile improvement in motor driven wire strippers 
during the past five years has been made by Speedcraft— 
reversing motor switch—quicker servicing—calibrated butt 


products. Quick personal service is assured. 


I aT. tts +3 trip Steel, FlatWire 
rod—are just a few of them. satis yi hl hl dha lh 
Because we are specialists in wire stripping machines we TLC: ae) ala Lal 
are constantly striving to improve our strippers with just one Sere Cott este SIT steles Boiler Tubes and 
thing in mind— Hoops and Bands _ Stainless Steel Fittings 

TO STRIP WIRE ENDS a ME" ae arraar Wn ee 


BETTER, FASTER AND CHEAPER pap a me: si letaain 


The hinged cover alone saves many dollars a year. 


Let us demonstrate what one of our machines 
can do by a FREE TRIAL in your own factory. WRITE FOR THE RYERSON STOCK LIST 


Write for information. 


THE WIRE STRIPPER CO. 
1727 EASTHAM AVE-E.CLEVELAND, OHIO. 


Ute Se Screw Stock Reinforcing Bars, etc 


Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Detroit 
Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 





One of these pups 
Maa CL 
to grow stronger 
Keener and health 
ier — yet they look 


exactly alike. 


you pick nim ¢ 





FOR 


AIR CONDITIONING 


= SS See eee AND 
— CURL aL VENTILATING 
“You can't pick ‘em by looks alone! SYSTEMS 


etONY your springs trom the manufacturer WNO knows 


RE ees WRITE FOR BULLETIN No. 10 


spring materials, temper, and Nn 


THE HOLTZER - CABOT 
MUU ELecTRic COMPANY 
RAYMOND MFG. CO., CORRY, ae 125 Amory St., Boston, Mass. 
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FISH SPINE BE 
TL 


LlS3i le Ca 


| For BARE WIRE - FLEXIBLE - HEAT RESISTING - 
UNAFFECTED BY MOISTURE OR OIL - HIGH 
MECHANICAL AND DIELECTRIC STRENGTH 


SEND FOR BULLETIN PL7 AND SAMPLE CARD 


STRUTHERS DUNN, INC. 
; 1 134 N. JUNIPER ST. PHILADELPHIA, PA. 


VAL) 
a OE 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 
engineering available on request. 
WRITE FOR CATALOG. 
Becker Brothers Carbon Co. 


223 No. Ashland Ave., CHICAGO, ILL. 





PRODUCTION PROBLEMS 


ASSEMBLING ... INSULATING . . . SEALING 


made easy with 


SAUEREISEN INSA-LUTE 
Adhesive Cement No. 


TRIAL OFFER: Order 1 gal. @ $2.00. If it 


is not satisfactory, you need not pay for it. 


SAUEREISEN CEMENTS Co. 


136 Sharpsburg St. PITTSBURGH, PENNA. 








COILS 


Universal ~- 


Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 


229 Chapman St., Providence, R. I. 











[solantite Inc. 


Sales Office - 233 Broadway, New York, N. Y. 
Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 


STAR INSULATING BEADS 
BALL & SOCKET TYPE 





cI 
STAR PORCELAIN CO., Trenton, N. J. 


A&A COILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 
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CLASSIFIED 


OF MATERIALS 
EQUIPMENT 


ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh,Pa. 
ALLOYS, Magnesuim. See Magnesium Alloys. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. O., Southport, Conn. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 


du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 
Seymeur Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMORED CABLE, Asbestos Insulated 
Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn, 


ARMORED CABLE, Strip 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


ATTENUATORS 
Mieetred. Inc., Dept. EM-12, 175 Varick St., 


N. 


New York, 


BALLS, Steel 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 


BARRELS, mtostreptating 
du Pont de Nemours & Co., Bia 
Dept., Wilmington, Del. 


BATTERY CASES. 
BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 134 N. Juniper St., Philadelphia, Pa. 
“Fish Spine.’’ 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 


BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lancaster, Pa. 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 

New Departure Mfg. Co., Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. ‘‘GreaSeal.’’ 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


BEARINGS, Oil-less (Non-metallic) 
Continental-Diamond Fibre Co., Newark, Del. 
National Vulcanized Fibre Co., Wilmington, Del. 


Nolu Oilless Bearing Co., 12 E. Johnson St., Germantown, 
Philadelphia, Pa. 


Richardson Co., Melrose Park (Chicago), Ill. 


BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.”’ 


BELTS, Steel, Conveying 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 


BERYLLIUM COPPER. 
lium. 


BIMETAL. See Thermostatic Metal. 


BLADES, Fan 
Torrington Mfg. Co., Torrington, Conn. 


BLOWERS, Appliance 
Delco Appliance Corp., Rochester, N. Y. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 404 Oakland St., Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 325 Decatur St., Sandusky, Ohio. 


BOX STRAPPING 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


BRASS. BRONZE AND COPPER 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 


BRUSH SEATERS 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 
tl 


General Electric Co., Schenectady, N. 

Morganite Brush Co., Inc., Long Island City, ie. i 

National Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Ohio. ‘‘Pyramid.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, Ohio. 


Grasselli Chemicals 


See Cases, Battery. 


“*Insurok.”’ 


See Copper, Beryl- 


INDEX 


PARTS 
FINISHES 


BUSHINGS, Bronze. See Bearings & Bushings. 


CABLE, Heavy Duty 
General Elec. Co., Schenectady, N. Y. ‘‘Glyptal,’’ ‘‘Ver- 
satol.’’ 


CABLE, Microphone, Speaker & Battery 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn. 


CADMIUM PLATING 
du Pont de Nemours & Co., E. L, 
Dept., Wilmington, Del. 


CANDLES, Fixture 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 
Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 


Grasselli Chemicals 


Del. 
National Vulcanized Fibre Co., Wilmington, Del. 
CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 


med Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 
ll. 


Morganite Brush Co., Inc., Long Island City, N. Y. 

National Carbon Co., Inc., oe Sales Div., Cleveland, 
Ohio. ‘‘Everready,’ “Nation 

Ohio Carbon Co. 12508 Berea Ra. Cleveland, Ohio. 


CASES, Battery 
Richardson Co., Melrose Park (Chicago), III. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘“‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesuim Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
““‘Dowmetal.’’ 


CASTINGS, Phosphor Bronze 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 

CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


CEMENT, Liquid Porcelain 
Sauereisen Cements Co., 136 Sharpsburg St., Pittsburgh, Pa. 


CERAMIC. See Cores; Insulation, Ceramic; 
Lava; Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

— Patent Fire Arms Mfg. Co., Elec. Div., 
Conn, 

General Electric Co., Schenectady, N. Y. 

Heinemann Electric Co., Trenton, N. J. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

General Electric Co., Section Q-6112, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. “‘Arma- 
tite.’ ‘‘Micanite.’’ 


CLUTCHES & COUPLINGS, Transmission 
Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Schenectady, N. Y. 

Lovejoy Tool Works, 5020 West Lake St., Chicago, Tl. 


COIL (Coils) 
Armature and Field. See Coils Finished. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnet. See Coils, Finished. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Resistance. See Units, Rods & Grids; also Resistors and 
Grid Leaks, Radio. 
Solenoid. See Coils, Finished. 
Testers. See Testers, Coil. 
Winders, Induction Coil. See Winding Machines, Coil. 
Winding Tape. See Tape, Varnished Fabric. 


COILS, Finished 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 
Coils, Inc., 229 Chapman St., Providence, R. I. 

Davis & Co., Inc., Dean W., 549 W. Fulton St., Chicago, Tl. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Electric Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th Street, Easton, Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
Homer Commutator Corp., 4748 Hough Ave., Cleveland, Ohio. 


COMMUTATORS 
Homer Commutator Corp., 4748 Hough Ave., Cleveland, Ohio. 


**Ebrok.”’ 


Hartford, 
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tLAMICOID FABRICATED PARTS 


REG. U.S. PAT. OFF. 





SPEED — SERVICE 
ACCURACY 


With production increasing every day, 
consumers are insisting on faster deliveries. 
Through the facilities of Lamicotp fabricating 
plants located in important industrial centers 
we are in a position to give you the required 
SPEEDY SERVICE. 4 The men employed in these 
fabricating plants have had many years of 
experience in this type of work thus making 
possible faster delivery with no sacrifice of 
quality or accuracy. 4 Send your orders and 
inquiries to the fabricator nearest to you or 


any office of Mica Insulator Co. 





Insulating Fabricators, Lamicoid Fabricators, Greaves Machine Tool Angus - Campbell Co. C. W. Marwedel Western 
Inc. Inc. Co. 449 S. San Pedro St. 76 First St. Electro - Mechanical Co. 
12 E. 12th St. 636 N. Albany Ave. 2001 Eastern Ave. Los Angeles, Calif. San Francisco, Calif. 300 Broadway 


New York, N. Y. Chicago, Il. Cincinnati, O. Oakland, Calif. 


MICA INSULATOR CO., 200 VARICK ST., NEW YORK 


542 So. Dearborn St., Chicago; 1276 W. 3rd St., Cleveland. Branches at Birmingham, 
Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





HASSALL 


NAILS, RIVETS & SCREWS 





They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


ATT ie’ 
WELL KNOWN MERCOID SWITCH 


MADE TO ORDER IN ANY METAL— SEND FOR ILLUSTRATED FOLDER 
JOHN HASSALL, INC. «sr. 1950 404 OAKLAND ST.. BROOKLYN, N. Y. 
Available in different 


ees OSCILLOSCOPE types. These mercury 





Vibration Study contact switches arenot _ 
Nee! Model 150 NEQUE AR affected by dust, dirt rr 
| OSCILLOSCOPE OPE permits quick corrosion. There is no — 
neetenn oe gnty shen open arcing, pitting or 
tion Pick-up. Range 8,000 sticking of contacts. , 7 
low as "200003", "Porteys They operate indefinitely without deterioration. 
ibrati ” calibrat ; : 
a ee aoa Mercoid switches are recommended wherever 
speaker to permit hearing as dependable service is an essential requirement. 


well as seeing. 
Send for Complete Catalog No. 100ME, containing complete information 
The Neobeam 





Completely self contained and THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
easy to operate. Uses latest 6L6 Beam Power Amplifiers, Calibrated Sweep. Takes 


any input from 1 microvolt to 200 volts. Comp'ete with tubes and ready to operate Please send Catalog No. 100ME 
$40.00 net. Piezo-electric Vibration Pick-up $17.50 net. New type Alinco magnet 
speaker $14.50 net. These are quality instruments—fully guaranteed. Name 





SUNDT ENGINEERING COMPANY Address 


(Affiliate of Littelfuse Laboratories) 
4252 LINCOLN AVE. CHICAGO, ILL. 
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Standard and special 
designs for electrical 
and radio require 
ments. 


Catalog on request 





JOHN E. FAST & CO. 


3121 NO. CRAWFORD AVE.,CHICAGO 


& SOLENOID VALVE 


Combined 


in ONE Assembly 


Ideal for heating, air con- 

ditioning, humidifying 

equipment. Controls flow 

of air, water, or oil. 

Efficient Compact 
Low-priced 

Send for Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y, 


BY eee 


RIVETS Stock and to Order 
WASHERS Non-Ferrous Metals 
EYELETS Regular and Special 


SCREW MACHINE PRODUCTS 
THE PLUME & ATWGDD MFG.CO 


WATERBURY, CONN. 











AMITEX 
ee. OS 
FRANKLIN VULCANIZED FIBRE 
250. GN OWL E EOD 4 
(LAMINATED BAKELITE) 


— RODS — TUBES — WASHERS 
ALISTS IN PUNCHINGS AND 
F ICATED PARTS—ONE OR 
A MILLION PIECES PROMPTLY 
(Also Fiberboard Sheet and Fibertuf Tubes) 





FRANKLIN FIBRE-LAMITEX CORP 
190 E. 12th St., WILMINGTON, DEL. 










MAGNETIC VALVES 
to control electrically the fic w of 
STEAM - WATER - OIL - AIR - GAS - Etc. 


Write for bulletins 


MAGNATROL VALVE CORP. 
52 BEEKMAN ST. NEW YORK, N. ¥ 


L-R FLEXIBLE COUPLINGS 
eed hed 


lubricated—noiseless. 
test coupling 


LOVEJOY TOOL WORKS 


$020 WEST LAKE STREET CHICAGO, ILLINOIS 


Gtrand SERVICE 


Flexible Shafts and Machines 
Write for Catalog 
N. A. STRAND &CO. 


deadens thrust Non 


Write for 


PATENTED 





QUALITY 


5001 No. Lincoln St., Chicago 
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CLASSIFIED INDEX 


CONDENSERS, Fixed 
Acme Wire Co., New Haven, Conn. 
Aerovox Corp., 81 Washington St., 


Brooklyn, N. Y¥ 
Cornell-Dubilier Corp., 
. J 


1008 Hamilton Blvd., So. Plainfield, 
Fast & Co., John E., 3121 N. Crawford Ave., Chicago, Il. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp $1 Washington St., Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo. 
Cornell-Dubilier Corp., 1008 Hamilton Bivd., So. Plainfield, 


Dumont Elec. Co., Inc., 514 Broadway, New York, N. Y. 
General Electric Co., Schenectady, N. Y. 


CONNECTORS, Wire 


[deal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic 

Colt’s Patent Fire Arms Mfg. Co., Elecl. 
Conn. 

Ward Leonard Elec. Co., 


Div., Hartford, 
34 South St., Mt. 
CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 
I. 

Morganite Brush Co., Inec., Long Island City, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Ohio. ‘**National.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CONTROLLERS, Magnet Lifting 
Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


GONTROLLERS, Motor. 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 
Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(a Division of Minneapolis-Honeywell Regulator Co.). 
Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 

Conn. 
Dunn, Inc., Struthers, 138 N. Juniper St., Philadelphia, Pa. 
General Electric Co., Schenectady, N. Y 


Vernon, N. Y. 


National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 
CONTROLS, and Valve Temperature 
(See also Thermostats.) 
Barber-Colman Co., Rockford, Tll. 
Sales & Products Corp., 45 Mohawk St Cohoes, 


General 
a 

Magnatrol Valve Corp 52 Beekman St., New York, N. Y 

Mercoid Corp.. 4201 Belmont Ave., Chicago, Ill. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Ulanet Co., George, 85 Columbia, Newark, N. J. 

Warren Electric Appliance Co., Warren, Pa. 


COPPER, Beryllium 
s°ryllium Corp. of Pennsylvania, Reading. Pa 
Riverside Metal Co., Riverside, Burlington County, N J. 


COPPER, Oxygen-Free 

United States Metals Refining Co 120 Lexington Ave., 
New York, N. Y 

CORD, Flexible, Heavy Duty; also Lamp 

American Enameled Magnet Wire Co., Port: Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave.. New York. N. Y. 

General Electric Co., Section Q-891, Appliance and Mer 
chandise Dept Bridgeport, Conn 

Tlolvoake Co Tne 720 Main St Holvoke. Mass 

Rockbestos Products Corp., 711 Nicoll St.. New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 

CORD, Heater 
(Asbestos covered stove heater cord and range wire.) 

American Steel & Wire Co., 208 S. La Salle St., Chicago 
Ill. (United States Steel Corp. Subsidiary). 

Belden Mfg. Co.. 4633 W. Van Buren, Chicago, IIl!. 

Diamond Braiding Mills, Chicago Heights, Ill. 

Driver-Harris C« Iiarrison, N. “*Veriflex.”’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

Gen. Elec. Co., Sec. YR-6110. Appliance and Merchandise 
Dept., Bridgeport, Conn. “‘Deltabeston,’" ‘‘Salamander.’’ 

Hoskins Mfg. C« Detroit. Mich. 

Rockbestos Products 


Corp., 711 Nicoll St., New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 
CORES, Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, Ohio 
General Electric Co Schenectady. N. Y 
Isolantite. Inc., 233 Broadway, New York. N. Y. 
Louthan Mfg. Co., East Liverpool, Ohio 
Star Porcelain Co., Trenton, N. J. ‘‘Thermolain,’’ ‘“‘Lavo- 


lain.”’ 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 


COUNTERS, Magnetic, 


Dunn, Inc., Struthers, 138 N. 


Electric 
Juniper, Philadelphia, Pa. 


COUPLINGS, Flexible 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Il. 
Lovejoy Tool Works, 5020 West Lake St., Chicago, Il. 


CRANES AND HOISTS 


Robbins & Myers, Inc., Springfield, Ohio. 


DIES AND MOLDS 

Chicago Molded Products Corp., 2144 Walnut, Chicago, III. 
Richardson Cc Melrose Park (Chicago), I! 

Stein & Co., Wm. P., 424 St. Paul St., Rochester, N. Y. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 


DRAFTING MATERIALS. See 


Equipment, 
Drafting Room. 


DRIVE SCREWS. See Screws, Self-Tapping. 
DRIVES, V-Belt 


Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.”’ 


ELECTRICAL SHEETS. See Steel Sheets. 


ELECTRODES, Carbon 


National Carbon Co., Inc., Carbon Sales Div., Cleveland, 0. 


ELECTRODES, Luminous Tube Sign 

Callite Products Division, Eisler Elec. Corp., 547 3%th St., 
Union City, N. J. 

Universal Clay Products Co., Sandusky, Ohio. 


ELECTROPLATING EQUIPMENT 
du Pont de Nemours & Co., E. L, Grasselli 
Dept., Wilmington, Del. 


ENAMELING MACHINES. 
Enameling. 


ENAMELS. See Finishes. 


EQUIPMENT, Drafting Room 
Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 
Faber, Inc., A. W., Newark, N. J. 


ESCUTCHEONS 


American Emblem Co., Inc., 


EXTRACTORS, Oil 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FANS 


Torrington Mfg. Co., Torrington, Conn. 


FELT 
Felters Co., Inc., 210 South St., Dept. EM, Boston, Mass. 
Western Felt Works, 4029 Ozden Ave., Chicago, Ill. 


FERRULES 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 
Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


Chemicals 


See Machines, 


Box No. 116R, Utica, N. Y. 


**Lami- 
coid,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Vul- 


Cot,’’ ‘‘Phenolite.’’ 
Richardson Co., Melrose Park (Chicago), Il. 
Synthane Corp., Oaks, Pa. 
Taylor & Co., Inc., Norristown, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
oid.”’ 


FIBRE, Vulcanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, 
Screw Products. 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 

Insulation Manufacturers Corp., 565 W. Washingtor Blvd., 
Chieago, Il. 


“‘Insurok.”’ 


“Ohm- 


Washers, Cleats, 


National Vulcanized Fibre Co., Wilmington, Del. **Peer- 
less,”” ‘‘Vul-Cot.’’ 

Taylor & Co., Inc., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fyber- 


oid,’’ “‘Ohmoid.”’ 
FINISHES 


(Paints, Lacquers, Enamels.) 
Maas & Waldstein Co., 438 Riverside Ave., Newark, N. J. 
Roxalin Flexible Lacquer Co., Inc., 800-5 Magnolia Ave., 

Elizabeth, N. J. 

Sherwin-Williams Co., Cleveland, Ohio. 
Walker Co., H. V., Box 273, Elizabeth, 


FLASHERS, Sign 
Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.). 


FLEXIBLE CORD. See Cord, Flexible. 


FLEXIBLE SHAFT MACHINES 
Hlaskins Co., R. G., 4657 W. Fulton St., Chicago, Il. 
Strand & Co., N. A., 5001 N. Lincoln St., Chicago, Ill. 


FUSE CLIPS AND MOUNTINGS 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Manufacturing Co., H. B., Battle Creek, Mich. 
Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Ill. 


FUSES, Enclosed 

Colt’s Patent Fire Arms Mfg. Co., 
Conn. 

General Electric Co., Section Q-891, 
chandise Dept., Bridgeport, Conn. 
Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Ill. 


FUSES, Potential 
Sundt Engineering Co., 4252 
(Surge Protectors.) 


GASKETS 
Franklin Fibre-Lamitex Corp., 190 E. 12th St 
Del. 


GEARMOTORS. See Motors. 
GEAR STOCK, Laminated. See Fibre, Phenol. 


GEARS AND PINIONS, Rawhide & Comp. 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 
Continental-Diamond Fibre Co., Newark, Del. 
— Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
el. 
Gear Specialties, Inc., 2635 W. Canton St., Chicago, Ill. 
General Electric Co., Schenectady. N.Y. 
“‘Fabroil,’’ ‘“‘Textoil,’’ ‘‘Textolite.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 
Taylor Co., Inc., Norristown, Pa. 


Elecl. Div., Hartford, 


Appliance and Mer- 


Lincoln Ave., Chicago, Ill. 


. Wilmington, 
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WAFFLE 
en ae 


MADE BY 
een 
LAMP & STOVE 

COMPANY 
WICHITA, KANSAS 


Chace Thermostatic Bimetal is 
the active element built into 
Coleman Waffle Makers which 
helps maintain correct baking 
temperature and automatically 
prevents overheating. 





In the electrical industry, in 
the gas burning field, and in 
every other business where a 
positive, automatic action or 
movement is desired at a given 
temperature—specify ‘‘Chace”’. 
Sold in sheet, in strips, and 
shaped ready for assembly. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 


When You Buy 
STAMPINGS 


You want 


1. — Dependability. Whitehead meets your specifica 
tions. 

2. — Experienced Handling. 33 years in the stamp 
ing industry enable Whitehead to solve your tough- 
est stamping problems. 


3. — Economy. Whitehead’s modern machinery and 
skilled operations save you money. 


Send For Catalog 


d WHITEHEAD STAMPING Co. 
D 


EST. 1903 ° . . 1675 WEST LAFAYETTE BLVD., DETROIT, MICH. 


AtLast... 
ONE 
4 4 
Instrument 
for Measuring 
Resistances 
A convenient compactlittle instrument, completely self-ccntained. 
for measuring any resistance from .00001 ohm to 11.1 megohms. 


Especially practicable for measuring the resistance of relay con- 
tacts. coils, armature windings, etc. 


This one unit includes both a standard F elvin Bridge and a stand- 
ard Wheatstone Bridge. Send for Bulletin 637-BA for complete 
description, 


SHALLCROSS MFG. CO., Collingdale, Pa. 
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THE OHIO CARBON co. 


12508 Berea Road 


CLEVELAND, OHIO 





INSULATION 


A Complete Service 


pecTRic, Macallen Mica Products 
WS “~~ “© Dolph’s Insulating Varnishes 
“~~ Vartex Varnished Cambric 

= Manning Insulating Papers 

=~. Emerald Brand Cotton Tapes 

Noi xr\O Imported Varnished Tubing 


All Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd. 902 Leader Bidg 
CHICAGO, ILL CLEVELAND, O 





Ta CLs 


. A Trial Will Convince You... 
Suppliers f ALNICO MAGNETS 
THOMAS & SKINNER STEEL PRODUCTS CO. 


1111 East 23rd Street Indianapolis, Ind 


sd cd 





Mention 


ELECTRICAL 
MANUFACTURING 


When Writing Advertisers 










SHERMAN @ Sold Through Jobbers 


Side formed—two hole—center formed—angle— 
automotive—heavy duty. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


“¢ @& SOLDERING LUGS 





CENTRIFUGAL MACHINERY 
_ Research and Engineering 

c Extracting—Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 


Oil 


Box 378 WORCESTER, MASS., U. S. A. 


ee ———— 


ALSIMAG LAVA 


AMERICAN LAVA CORPORATION 


Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Branch Offices in all principal cities. 


NORTON INSTRUMENTS 


Ammeters - Voltmeters - Wattmeters 
Reliable for nearly half a century 
Norton Electrical Instrument Co. 
87 Hilliard St. Manchester, Conn. 












KIRKLAND 
ULLS-I-UNIT 


Single Hole Mounting 
For all pilot light purposes and for 
building lamp annunciators with econo- 
my. Also special signal lamps, resistors, 
ete. Distributed by Graybar Electrie Ce. 
MFGD. BY H. R. KIRKLAND CO. 
75 West St.. New York 





we me 


Cut meter expense by fusing with INSTRUMENT LIT- 
TELFUSES. High and low voltage protection 1/16 
amps and up. All types of fuses and mountings. Send 
your specifications today and insure against needless 
burnouts. 


LITTELFUSE LABS., 4252 Lincoln Ave., Chicago. Ill. 
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CLASSIFIED INDEX 


GEARS AND PINIONS, Iron and Steel 


Gear Specialties, Inc., 2635 W. Canton St.. Chicago, Ill. 


GENERATORS 
(See also Plating Generators.) 
Electric Specialty Co., 213 South St., Stamford, Conn. 


Janette Mfg. Co., 554 W. Monroe St., Chicago, Ill. 
GLUE POTS. See Pots and Ladles. 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


HEATING UNITS AND ELEMENTS. See 
Units, Rods, Grids, Elements. 


IMPREGNATING MACHINERY. 
chinery, Impregnating. 


INSTRUMENTS, Ammeter-Volt-Ohmmeter 

Burton-Rogers Co., 755 Boylston St., Boston, Mass 
International Resistance Co., 401 N. Broad St., Phila., Pa. 

Norton Elecl. Instrument Co., 87 Hilliard St., Manchester, 
Conn. 

Roller-Smith Co., 2140 Woolworth Bldg., New York. N. Y 

Triplett Electrical Instrument Co., 311 Harmon Drive, Bluff- 
ton, Ohio. 


INSTRUMENTS, Laboratory Standard 

American Transformer Co., Newark, N. J. 

General Electric Co., Schenectady, N. Y. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleveland, 
Ohio. 

— Elecl. Instrument Co., 87 Hilliard St., Manchester, 
onn. 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Triplett Electrical Instrument Co., 311 Harmon Drive, Bluff 
ton, Ohio. 

ne Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


See Ma- 


a. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


INSTRUMENTS, Pocket 


Burton-Rogers Co., 755 Boylston St., Boston, Mass. 

Norton Elecl. Instrument Co., 87 Hilliard St., Manchester, 
Conn. 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


INSTRUMENTS, Portable and Switchboard 

American Transformer Co., Newark, N. J. 

Burton-Rogers Co., 755 Boylston St., Boston, Mass. 

Clough-Brengle Co., 1130 R. W. Austin Ave., Chicago, III. 
(Oscillographs. ) 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, IIl. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleveland, 
Ohio. 

Norton Elecl. Instrument Co., 87 Hilliard St., Manchester, 
Conn. 

Triplett Electrical Instrument Co., 311 Harmon Drive, Bluff- 
ton, Ohio 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
P; 


Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. “‘Tiluminometer,”’ ‘‘Pin-Jack.’’ 


INSTRUMENTS, Resistance Bridge 


Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 
Shalleross Mfg. Co., Collingdale, Pa 


INSULATION 
Beads. See Beads, Insulating. 
Ceramic. See Insulation, Ceramic. 
Composition. See Molded Insulation. 
Compounds. See Wax and Compounds 
Fibre. See Fibre, Phenol & Fibre, Vulcanized. 
Molded. See Molded Insulation. 
Slot. See Slot Insulation. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Varnish, Insulating. 
Wax. See Wax and Compounds. 


INSULATION, Ceramic 

Special Shapes, Insulating Beads, Washers, Bushings, etc. 
American Lava Corp., Chattanooga, Tenn. 
Isolantite, Inc., 233 Broadway, New York, N. Y. 


KNOBS & DIALS, Radio and Instrument 
Kurz-Kasch Co., Dayton, Ohio. 
LACQUERS. See Finishes. 


— INSULATION. See Fibre, Phe- 
nol. 


LAMINATED METALS. See Thermostatic 
Metal. 


LAMINATIONS. See Cores, Transformer. 
LAMP CORD. See Cord, Flexible. 


LAMPS, Glow 


yeneral Electric Vapor Lamp Co., 887 Adams Street, Ho- 
boken, N. J. 


LAVA 


American Lava Corp., Chattanooga, Tenn. 


LIGHTS, Pilot 

Kirkland Co., H. R., 75 West St., New York, N. Y. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, III. 
(Pilot & ‘‘Ded-Fuse’’ Indicators.) 


LUGS, Copper 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
Conn. 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, IIl. 

Ilsco Copper Tube & Products Co., Inc., Dept. EM, 5629 
Madison Road, Cincinnati, Ohio. 

Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


MACHINERY, Impregnating 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Enameling 
Barrett Co., Leon J., Box 378, Worcester, Mass 


MACHINES, Washing 
(For Washing Small Parts) 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


MAGNESIUM ALLOYS : 
Castings, Forgings, Sheets, Plates, Strips, Structural 
Shapes, Extruded Sections. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’’ 


MAGNETS, Lifting 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


MAGNETS, Permanent 

Cinaudagraph Corp., Magnet Steel Div., Stamford, Conn. 

Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 


MALLETS, Rawhide 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Il. 


MATERIALS, Drawing 
Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 
Faber, Inc., A. W., Newark, N. J. 


MATS, Steel, Safety 
Acme Steel Co., 2846 Archer Ave., Chicago, IIl. 


MELTING POTS, LADLES. See Pots & Ladles. 
METALS, Rare. See Specific Headings. 
METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Micabond.”’ 

General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘“Macinite.’’ 

New England Mica Co., Waltham, Mass. ““Y-26.”’ 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


MOLDED INSULATION 

American Insulator Corp., New Freedom, Pa. 

Auburn Button Works, Inc., Auburn, N. Y 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chicago, Ill. 

Consolidated Molded Products Corp., Scranton, Pa. ‘‘Laca- 
nite,’” ‘‘Phenolic,’’ ‘‘Arcolite.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati. 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 

General Electric Co., Section P-891, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, Conn. 
““Cetec,’’ ‘“Textolite,’’ ‘‘Mycalex.’’ 

General Plastics, Inc., 161 Walck Road, North Tonawanda, 
N. Y. ‘‘Durez.’’ 

Kurz-Kasch Co., Dayton, Ohio. 

Macallen Co., 16 Macallen, Boston, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. ‘‘Micarta.’’ 


MOLDING DIES. See Dies & Molds. 


MOLYBDENUM, Wire, Rods, Sheets & Spe- 
cial Shapes 

Callite Products Division, Eisler Elec. Corp., 547—39th St., 
Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. See Controllers, Motor. 


MOTORIZED SPEED REDUCERS. See Com- 
pilation of Motors in this issue. 


MOTORS 

Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 

Barber-Colman Co., Rockford, Il. 

Bendix Marine Products Company, 754 Lexington Ave., 
Brooklyn, N. Y. 

Bodine Elec. Co., 2256 W. Ohio St., Chicago, Ill. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

Delco Products Division, General Motors Corp., Dayton, 
Ohio. 

Dumore Company, Dept. 107-A, Racine, Wis. 

Electric Specialty Co., 213 South St., Stamford, Conn. 

Emerson Elec. Mfg. Co., St. Louis, Mo. ‘ 

Fairbanks, Morse & Co., Dept. 0-431, 900 S. Wabash Ave., 4 
Chicago, Ill. \ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Holtzer-Cabot Elec. Co., 125 Amory St., Boston, Mass. 

Janette Mfg. Co., 554 W. Monroe St., Chicago, Il. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Master Elec. Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

Robbins & Myers., Inc., Springfield, Ohio. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh. 
>, 


Pa. 
Woods Machine Co., S. A., 27 Damrell St., Boston, Mass. 
NAILS 
Hassall, Inc., John, 404 Oakland St., Brooklyn N. Y. 


NAME PLATES 
American Emblem Co., Inc., Box No. 116R, Utica, N. Y. 


NICKEL-SILVER 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ELECTRICAL MANUFACTURING 





ctural 


Mich, 


hio. 


nn. 


o, Ill. 


idles. 


¥. 
bond.”” 
aterials 
Conn. 
Bivd., 
‘inite.”’ 


sburgh, 


go, Ill. 
**Laca- 


cinnati. 
ington, 


aterials 
, Conn. 


awanda, 


rok.”’ 
sburgh, 


Spe- 


th St., 


Motor. 


Com- 


Dayton, 


nn. 
sh Ave., 


x 
83. 


i, Ohio. 

3, Mo. 

ttsburgh. 
Mass. 


Y¥. 


N. ¥. 


JRING 











omnes 


Pea ba 
fe DEVICES 


We offer a comprehensive line of electrical control 
apparatus of proved dependability for adaptation to 
your products or for use in your production processes. 
Autelco control devices include: 

RELAYS: Quick and delayed action types, for A. C. 
and D. C. circuits, any voltage, any contact com- 
bination. 

STEPPING SWITCHES: Electro-magnetic multi-con- 
tact switches, for automatic selection of electrical 
circuits. 

SWITCHING KEYS: A variety of locking and non- 
locking types in any desired contact combination. 
Also cords, plugs, jacks, signal lamps, sockets, counters, 
etc. Write for complete illustrated catalogs. 


CULL ie Re CR CTL, 





MOTOR STARTING 
CAPACITORS 


GUARANTEED 
FOR 3 YEARS 


PATENTED REHEALING 
EXCLUSIVE FEATURE 
We manufacture condensers for every electri- 
cal and radio requirement. -Send for FREE 

catalog. 





Manufactured By 


DUMONT ELECTRIC CO., Inc. 
514-516 ee New York, N. Y 


PAPER ELECTROLYTICS 






Small Spur 


Auch as these 


14 to 80 D.P. 


—made to close limits, or 
commercial tolerances, on 
high production. 


Gear Specialties 


2635 W. CANTON STREET: CHICAGO 


For 20 years this Company has been known as Mechanical Specialties Mfr. Co 
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CHICAGO 





























le your product re- 





quires accurate temperature control at all 
degrees, sensitivity, and dependable selec- 
tivity—see Wilcolator. 

Wilcolator has pioneered in every major 
The 


liquid type thermostat, for example, which 


temperature control development. 


made remote control possible and economi- 
cal was a typical Wilcolator achievement. 
Today Wilcolator temperature controls are 
used by more manufacturers of electric 


ranges than any other make. 


Because of the flexibility of the liquid 


type Wilcolator, and the many models 
available, Wilcolator is now applicable to 
nearly every type of electric appliance 
requiring temperature control. Write to- 
day for information on the Wilcolator best 


suited to your needs. 


WILCOLATOR 


The Wilcolator Company, Newark, N. J. 
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LAYS 


We specialize in building re- 
lays to meet your particular 
requirements, and have 
the necessary men. 
materials, money 
and management 
to make one or 
a million. 










Send for your copy 
of our new 28- 
age catalog. It’s 
ree. 


Put your problems up to us 
STRUTHERS DUNN, INC 


138 N. Juniper Street Philadelphia, Pa. 











PHOSPHOR BRONZE 


in sheets and rolls 

especially adapted 

for electrical purposes 
Also brass, bronze and nickel silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 











CONTACT POINTS AND 
THERMOSTATIC METAL 





AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 


all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 













BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





For further 


information 


concerning products listed 

in the Classified Index, see 

INDEX OF ADVERTISERS 
pages 118 & 119 


When Writing Advertisers 
Please Mention 


ELECTRICAL 
MANUFACTURING 








NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, Ill. 







SCREW MACHINE 
PRODUCTS 


% Send us your specifications for an estimate 


LINDEN & COMPANY 
In Brass or Steel 891 Broad St., Providence, R. I. 
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CLASSIFIED INDEX 


Plume & Atwood Mfg. Co., Waterbury, Conn. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 

NUTS, Machine Screw and Acorn 

Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave, Pawtucket, R. I. 


NUTS, Wing ; She 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 


OHMETERS. See Instruments. 
OIL EXTRACTORS. See Extractors, Oil 
OIL SEALS. See 


OILERS 
Speedway Mfg. Co., 1828 So. 


Seals, Oil. 


52nd Ave., Cicero, Il. 


OSCILLOGRAPHS. See _ Instruments, also 
Testers. 
OUTLETS, Plug and Radio 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 
OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking, Ete. 
Genera! Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
PAINT. See Finishes. 


PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board. 

Brand & Co., Wm., 276 Fourth Ave., New York, Y 

Brandywine Fibre huaaiets Co., 
el. 

Continental-Diamond Fibre Co., Newark, Del. 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 

Insulation Manufacturers Corp., 565 W. 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 


1402 Walnut, W ilmington, 


Washington Blvd., 


Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Arma- 
tite,”” ‘“‘Armo,’’ ‘‘Micanite,’’ ‘‘Duro,’’ ‘‘Kaygrey.’’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Campbel- 


lite,” °*°C-F,’’ ‘*Peerless.’’ 

Taylor & Co., Inc., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 Park Ave., New York, 
N. Y. ‘‘Electrite,’’ ‘‘Densite.’’ 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa 


Wilmington Fibre Specialty Co., 
beroid.’’ 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENCILS, Drawing 
Faber, Inc., A. W., Newark, N. J. 


PENDANTS, Socket Chain. 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 


Wilmington, Del. ‘‘Fy- 


PHOTOELECTRIC CELLS AND TUBES 


G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, III. 
General Electric Co., Schenectady, N. 


a 
Weston Electrical Instrument Corp. , 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’ 


PHOTOELECTRIC EQUIPMENT 
G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, III. 


PILLOW BLOCKS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


PILOT LIGHTS, See Lights, Pilot. 


PINS, Cotter 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 


PLASTICS. See Molded Insulation. 


PLATES, Resistance Carbon 
Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, Ill. 
Morganite Brush Co., Inc., Long Island City, N a 


National Carbon Co., Inc., Carbon Sales Division, Cleveland, 
Ohio. 


Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Wilson Co., H. A., 105 Chestnut, Newark. N. J. 


PLUGS & CORD SETS 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, a ‘o, Til. 

Diamond Braiding Mills, Chicago Heights, 

General Cable Corp., 426 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-891, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘“‘Ge-Flex,’’ ‘‘Tell-tale Tap,”’ 
“Unicord.”’ 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 

Rockbestos Products Corp., 711 Nicoll St., New Haven, Conn. 


“*Wilco.”’ 


PLUGS & SOCKETS 
Jones, Howard B., 2300 Wabansia Ave. 


POINTS, Contact 
Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Callite Products ‘Division, Eisler Elec. Corp., 
Street, Union City, N. J. 
Fansteel Met tallurgical Corp., 
Wilson Co., H. 


, Chicago, Il. 


547—39th 


North Chicago, Ill. 
A., 105 Chestnut, Newark, N. J. ‘‘Wilco.” 


PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio. 

Colonial Insulator Co., Akron, Ohio, ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, Ohio. ‘‘Elemite.’’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘“Thermolain,’’ 
“Vitrolain;’’ ‘‘Lavolain.’’ ’ 

Universal Clay Products Co., Sandusky, Ohio. 


POROUS CUPS 


(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron, Ohio. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio, 
(Glue and Solder Pots and Wax Pouring Heaters) ‘‘Tri- 
plex. 

Trent Co., Harold E., 619 N. 54th St 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, Ohio. 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y. 


RECTIFIERS 

B-L Electric Mfg. Co., Dept. A, St. Louis, Mo. 

General Electric Co., Section Q-891, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 5-N, East Pitts- 
burgh, Pa. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermostats.) 

Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.) 

Dunn, Inc., Struthers, 1388 N. Juniper, Phila., Pa. ‘‘Dunco.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Wilcolator Co., Newark, N. J. 

REGULATORS, Voltage 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1019 W. Van Buren 
St., Chicago, Ill. ‘‘Stowger,’’ ‘‘Autelco.’’ 

Bendix Marine Products Company, 754 Lexington Ave., 
Brooklyn, N. Y. 

Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.) 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa., ‘‘Dunco,”’ 
“Mid Getts.”’ 

Durakool, Inc., 1008 No. Main St., Elkhardt, Ind. 

Edison Electrical Controls Division of Thos. A. Edison Inc., 
43 Lakeside Ave., West Orange, N. J. 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Il. 

General Electric Co., Schenectady, me. a 

Guardian Elec. Mfg. Co., 1627 West Walnut S8t., Chicago, Til. 

Hart Mfg. Co., Hartford, Conn. “Diamond H.’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 

Sigma Instruments, Inc., 388 Trapelo Rd., Belmont, Mass. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

—_— Elec. & Mfg. Co. , Room 5-N, East Pittsburgh, 
a 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Wilcolator Co., Newark, N. J. 


RELAYS, PHOTOELECTRIC 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Il. 
RESISTORS 

Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 S. First, Milwankee, Wis. 
Clarostat Mfg. Co. Inc., 285 N. Sixth St., Brooklyn, N. Y. 
a Inc., Dept. EM-12, 175 Varick St., New York, 


Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Radio Co., Cambridge, Mass. 

Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Ill. 

Shallcross Mfg. Co., Collingdale, Pa. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


RESISTORS AND GRID LEAKS, Radio 
Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 8. First St., Milwaukee, Wis. 
Electrad, Inc., Dept. EM-12, 175 Varick St., New York, 


a 
International Resistance Co., 401 N. Broad St., Philadelphia, 


Pa. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, III. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
RHEOSTATS 

Motor Control, Meter Testing. 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth St., Brooklyn, N. Y. 
Risstred. Inc., Dept. EM-12, 175 Varick St., New York, 


G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y¥. 
General Radio Co., Cambridge, Mass. 


National Electric Controller Co., 5309 Ravenswood Ave., Chi- 
cago, Ill. 


Ohmite Mfg. Co., 4843 Flournoy St., ate Ti. 

Ward Leonard Elec. Co., 34 South St t. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh. 
RHEOSTATS, Sloctrepinting 

du Pont de Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


RHEOSTATS AND POTENTIOMETERS, 
RADIO 


Allen-Bradley Co., 1309 8S. First St., Milwaukee, Wis. 
Risstred. Inc., Dept. EM-12, 175 Varick St., New York, 


G-M Laboratories, Inc., 1787-A Belmont Ave., Chicago, Ill. 
National Electric Controller Co., 5309 Ravenswood Ave., Chi- 


c ¢. Til. 
Ohmite Mfg. Co., 4843 Fleurnoy St., Chicago, Il. 


., Philadelphia, Pa. 
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ELECTRICAL MANUFACTURING 
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STAR PORCELAIN 
Does the 


‘Impossible’ 


841 Conical Holes 
Punched in a 134" 


; 7; , 
Every tiny dot in the Porcelain Disc! 


porcelain disc above is a 
OLE. Every hole is When the maker of a certain 
made with a special shape _water filtering device wanted some- 
like this. thing better than a wire mesh, he 
put the problem up to us. It was 
necessary to keep all impurities 
from going through the screen, and 
yet be able to flush out the holes at 
will. The idea of a cone shaped 
==] hole made this possible. Impuri- 

ties are caught at the small end. 

Side view showing how Then by reversing the water flow, 
holes are cone-shaped they are flushed out. When your 
(larger on one side of problem is out of the ordinary, 


disc than the other). ASK STAR. 


é 


PORCE OMPANY 
TRENTON NEW JERSEY 


MAKERS OF ELECTRICAL PORCELAIN 
SINCE 1899: Commercial White-Vitrolain * 


in*- in *- * % Registered 
Thermolain*-Lavolain*-Nu-Blac ee 


We Pride Ourselves upon the 
efficiency of every coil which 
leaves our factory and guarantee 
each unit unconditionally against 
any imperfections in material or 
workmanship. 


DEAN W. DAVIS « Co. Inc., 
OM TSM ol) ee 
CHICAGO, ILLINOIS. 


HOW DURAKOOL 
attains unheard of STANDARDS 
in Mercury Switch Performance. 


Because mercury switches of the conventional glass 
enclosed type are so widely known and used, engineers 
and users have acquired a conception, now completely 
erroneous as to the limitations of all mercury switches. 

The development of DURAKOOL has not only extended the 
potential use of mercury to mercury contacts to many new appli- 
cations, but has brought about a dependability and service stand- 
ard, as well as increased capacity not heretofore considered possible. 

It is impossible in the space here available to point out all of the 
ways in which DURAKOOL’S revolutionary principles are advan- 
tageous, and at new low prices. 


Send for CIRCULAR 300 and other descriptive matter. 


— oo 
DURAKOOL, INC., 1008 No. Main. Street 











JANUARY, 1937 





FOR IMPROVED 
gel ree 2 





ECTRICAL 


E se 
SHEETS €3 


aa 


Your product is judged on its ability to per- 
form—to give trouble-free, uninterrupted 
service under all conditions . . . to deliver 
the greatest value per dollar invested. 


Because performance is of vital importance 
Newport electrical sheets should be your first 
choice for all your requirements. 


Uniform in gauge and physical, chemical and 
electrical properties, Newport electrical sheets 
effect not only sharp economies in production, 
but assure in your finished product lower 
losses, increased permeability, uniform per- 
formance and longer life. 


Full information will be sent on request. 


THE NEWPORT ROLLING MILL CO. 
Nii e)ras KENTUCKY 
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Switches 


Complete range of 
styles and sizes from 
8 to 10 amps. with 
universal retrieving 
lever in 5 types: Off 
and on, 2-circuit, 3- 
way, multiple cir- 
cuits, special circuits. 
Also special switches. 


McGILL MFG. CO. 


300 Indiana Ave., Valparaiso, Ind, 


LOWER COSTS 


come with the use of Gardiner Rosin Core Solder. Its 
uniform high quality assures better, faster work, saving 
both time and material. 

Due to modern production methods Gardiner Solder 
sells for less than even ordinary solders. 

Also made in Acid-Core and specials in various alloys, 
core sizes and gauges. 

EASTERN SALES OFFICE AND WAREHOUSE 
DAVID M. KASSON & CO., 264 Canal St., New York 

























PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 
for Electrical 


Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 


Office, Portland, Maine 











PEAK LOAD 
MERCURY SWITCHES 


Sturdy---Denendable---Reasonable ¥ 
Write for Literature 


4 
E. MACHLETT & SON 
220 E. 23rd St. New York, N. Y. 


MERCURY SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 




















SCREWS RIVETS 
NUTS 


Pawtucket Screw Company 
141 Hughes Ave. - - - Pawtucket, R. I. 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 


@ order. Also washers and stampings of any @ 
metal. 


Low Prices Quick Service 


Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 


POWREX MERCURY SWITCHES 


For All Control Applications 
Heavy Duty Types for Severe Service 


POWREX SWITCH COMPANY 


Formerly Engineering Products Corp. 
190 Willow St. Waltham, Mass. 
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CLASSIFIED INDEX 


RIVETS 
Blake & Johnson Co., Waterville, Conn. 
Hassall, In John, 404 Oakland St., Brooklyn, N.Y. 


Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, R. I. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


SET SCREWS, Self-Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


SCREW MACHINE PRODUCTS 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 
Barnes Co., Wallace, Bristol, Conn. 


Blake & Johnson Co., Waterville, Conn. 5 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
Del. 


Franklin Fibre-Lamitex Corp . 
Del. 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 

Vawtucket Screw Co., 141 Hughes Ave., Pawtucket, R. I. 
lrogressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


190 E, 12th St., Wilmington, 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Set 
Blake & Johnson Co., Waterville, Conn. 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Tapping 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
Ill. 

SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn 

Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SEALS, Oil 


Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chicago, Il. 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEETS, Iron 


American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 


SHEETS, Steel 

American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Empire Sheet & Tin Plate Co., Mansfield, Ohio. 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio 

tyerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 


Patton-Macguyer Co., 17 Virginia Ave., Providence, R. I. 


SILVER 

Baker & Co., Inc 54 Austin, Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil-Fos.’’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.’’ 


SLATE 


(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOTTING MACHINES AND TOOLS, Com- 
mutator and Armature 
(Mica Undercutters. ) 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


SOCKETS, Porcelain 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


SOCKETS AND RECEPTACLES, Lamp 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, TIl. 

General Electric Co., Section Q-891, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, III. 


SOLDER, Silver 


Handy & Harman, 82 Fulton, New York, N. Y. “‘Sil-Fos.’’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.” 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, III. 


General Electric Co., Section Q-891, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


SOLDERING IRONS 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


SOLDERING POTS. See Pots & Ladles. 





SOLENOIDS. See Coils, Finished. 
SPEED REDUCERS. See 


Motors in this issue. 


SPRINGS 

American Steel & Wire Co., 208 S. La Salle St., 
Ill, (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. 

Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, Ohio. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 


STAMPINGS, Small, Non-metallic. 

Continental-Diamond Fibre Co., Newark, Del. 

—" Fibre-Lamitex Corp., 190 E. 12th St., 
Jel. 


Richardson Co., Melrose Park (Chicago), Ill. 


STAMPINGS, Small, Metal 

American Emblem Co., Inc., Box No. 116R, Utica, N. Y. 

Barnes Co., Wallace, Bristol, Conn. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 

Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I, 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 

Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 

Whitehead Stamping Co., 
Mich. 


Compilation of 


Chicago, 


Wilmington, 


1675 W. Lafayette Blvd., Detroit, 


STARTERS, Motor. See Controllers, 


STEEL BARS & SHAPES 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Ine., Jos. T., Chicago, Ill. 


STEEL, Magnet. 


Cinaudagraph Corp., Magnet Steel Div., Stamford, Conn, 
‘‘Nipermag.”’ 


Motor. 


Chicago, 


STEEL SHAFTING, Screw Stocks 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS, Electrical 

American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Empire Sheet & Tin Plate Co., Mansfield, Ohio. 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 
tyerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS, Enameling 

American Rolling Mill Co, Middletown, Ohio. ‘‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Empire Sheet & Tin Plate Co., Mansfield, Ohio. 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stainless 


Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Strip) 
“*Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. (Strips, 
Sheets, Plates.) ‘‘Armco.’’ 


American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Cold and 
Hot Rolled, Galvanized, Colored, Striped.) ‘‘Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O. (Bright Finish, Zinc Coated, 
Copper Coated.) ‘“Thomastrip.’’ 


STRAPPING, Box 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 


STRIPPERS, Wire 

Pyramid Products Co., 2309 S. State St., Chicago, III. 
(Bench Type and Hand Type.) 

Wire Stripper Co., 1727 Eastham Ave., East Cleveland, Ohio. 


SWITCHERS, Fixture 
McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


SWITCHES, Heater 

General Electric Co., Section Q-891, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington St., Newark, N. J. 

Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A_ Division of Minneapolis-Honeywell Regulator Co.) 

Durakool, Inc., 1008 No. Main St., Elkhart, Ind. 

General Electric Vapor Lamp Co., 887 Adams St., Hoboken, 
N. J. ‘‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 

Machlett & Son, E., 220 E. 23rd St., New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., icago, Ill. 

Powrex Switch Co., 190 Willow St., Waltham, Mass. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


ELECTRICAL MANUFACTURING 
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IMIACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


SINCE 1849 WATERVILLE, CONN. 


Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 















































on kame Colonial Porcelains are 
Hine the il , a“ facts byt gan unsurpassed. 
eS Can a Material—1B —standard white, 
glazed or unglazed. 
+ Material—1EWP— white iow 
an and? Iitors absorption for radio, etc. 
Material —215 —Refractory for 
heater plates, cores, etc. 
Electrolytic condensers No matter what your condenser requirements Material — 15-5 — The new un- 
- — and — motor-starting, power-factor correction, glazed gray. 
other igh-capacity spark and radio-interference suppression, etc. Material—H5D—Rre! 
needs. —AEROVO%X either has a standard unit ready tubing for enameled catemenmaes * 
* or will design and make a unit for your exact 


Oil-filled condensers needs. Simply specify AEROVOX! 

f nti . Engineering services and quota- 

a eee DA TA * tions cheerfully submitted in 
* exchange for your condenser problems. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 


Largest line of standard 
units, listed and stocked. 


ie 
Exceptional production 
facilities for making CORPORATION 
special units at lowest ees _ Brooklyn, 
cost to you. 


Ye I P E RB al A Specializing exclusively ‘Tungsten 
I @RODS for contacts. 
G in manufacture of oWIRE «. — 
vo : a : — T U NG STEN eCARBIDES for 
8 al applications as 
THE PERMANENT MAGNET PRODUCTS _ wreiteairincer oc: 


patents. 
et ALLOY OF UNUSUALLY @RIBBON for beat- 
cae, he HIGH COERCIVE FORCE. CLEVELAND nished and safely wound 














ing elements can be fur- 
on small diameter 
TUNGSTEN amore cual radiation 
CINAUDAGRAPH CORPORATION MEG. CO... Ene. Y recisttien wire Ore 


— atmospheres 

only. 

MAGNET STEEL DIVISION 9410 St. Catherine Ave. We sslicit the inquiries 
Cl land. Ohi of industries using 

STAMFORD = CONNECTICUT eveland, Ohio aan 
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TIMING 


STANDARD 
and 


SPECIAL Inertia, 


Thermal, 
Capacitor, 
Motor Driven, 
and Air dashpot. 
What are your 
eee) Tut Mmm t te Es 


TOP ERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 











Varnishes, Lacquers 


and Compounds 


IMPERVIOUS VARNISH CO. 


Koppers Bidg., Pittsburgh, Pa. \ 
DE Aa CURLER, Mig Yiaeee, 


For further 
information 


concerning products listed 

in this Classified Index, see 

INDEX OF ADVERTISERS 
pages 118 & 119 


When Writing Advertisers 
Please Mention 


ELECTRICAL 
MANUFACTURING 








ELECTRIC HEAT 


From Room to Furnace | FR E N 
Temperatures. ~onem eanave 


Strips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 


619 N. 54th St., 
Harold E. Trent Co. philadelphia, Pa. 











Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR-DRYING-SOLVENT BASE 
LASTIK AIR-DRYING-ALCOHOL BASE 


Drys in 30 Min. Send for Samples 


LASTIK PRODUCTS Co. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 











PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 


Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Il. 


WATLOW ELECTRIC svi: wre 
aves a a eat 
Standard types or engineered to 


YOUR needs 
WATLOW ELEC. MFG. CO. {225,..780° 








The Complete Line 
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CLASSIFIED INDEX 


SWITCHES, Remote Control 
Push Button, Magnetically Operated. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., 
Conn. 
Dunn, Inc., 
*“Dunco.’’ 
General Electric Co Schenectady, M. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 
Roller-Smith Co., 2140 Woolworth Blidg., New ‘Sin ee 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. V 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 


Colt's Patent Fire Arms Mfg. Co., Elecl. Div., 
Conn. 


General Electric Co 
chandise Dept Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N.Y 


Hartford, 


Struthers, 138 N. Juniper St., Phila., Pa 


Hartford, 


Section Q-891, Appliance and Mer 


SWITCHES, Snap, Toggle 

General Electric Co Section Q-891, Appliance and Mer- 
chandise Dept sridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N.Y. 


SWITCHES, Tank 


Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., 
Conn. 
General Electric Co., Schenectady, N. Y. 


SWITCHES, Time 

General Electric Co., Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Rhodes, Inc., M. H., Rockefeller Center, N. Y. 

Thompson Clock Co, H. C., Bristol, Conn 

Walser Automatic Timer Co., Graybar Bldg., New York, N. Y. 


TACHOMETERS 


Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


Hartford, 


TANTALUM, Wire and Special Shapes 
Fansteel Metallurgical Corp., North Chicago, Il. 


TAPE, Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 

General Electric Co., Section Q-891, Appliance and Merchan 
dise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

General Electric Co., Section Q-891, Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Paragon.’’ 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Roebling’s Sons Co., John A., Trenton, N. J. 


Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-891, 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 


Appliance and Mer- 


TAPPING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
Ill. 


TERMINALS & CONNECTORS 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 
minals and Terminal Plates.) 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, II. 
(For Fuses). 

Thompson-Bremer Co., 1640-A W. Hubbard St., Chicago, Il. 

Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


TESTERS, Coil 
(Includes armature growlers, trouble shooters and other 
portable testing devices.) See also Instruments. 
Clough-Brengle Co., 1130-R W. Austin Ave., Chicago, Il]. 
(Oscillographs. ) 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 
Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Il. 
(Neon. ) 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave.. 
Newark, N. J. 
TESTING LABORATORIES 


Electrical Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y. 


THERMOCOUPLES 
Driver Co., Wilbur B., Newark, N. J 
Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 


THERMOSTATIC METAL 
Baker & Co., Inc., 54 Austin, Newark, N. J 


Callite Products Div Eisler Elec. Corp., 547—39th St., 
Ld 


Union City I 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.’’ 


THERMOSTATS 


Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.) 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.’’ 


Edison Electrical Controls Division of Thos. A. Edison, Inc., 
43 Lakeside Ave., West Orange, N. J. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, II. “*Pyro- 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Wilcolator Co., Newark, N. 


TIMING DEVICES 

Rhodes, Inc., M. H., Rockefeller Center, N. Y. 

Thompson Clock Co., H. C., Bristol, Conn. 

Walser Automatic Timer Co., Graybar Bldg., New York, N.Y. 


TINSEL, Cord and Thread 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Electric Co., Section Q-891, Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Rockbestos Products Corp., 711 Nicoll St., New Haven, Conn. 


TOOLS & JIGS 
Stein & Co., Wm. P., 424 St. Paul St., Rochester, N. Y. 


TOOLS, Portable, Motor Driven 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


TRANSFORMER CORES, See Cores, Trans- 
former. 


TRANSFORMERS, Low Voltage Power 

American Transformer Co., Newark, N. J. 

Coto-Coil Co., 229 Chapman St., Providence, R. I. 

Davis & Co., Inc., Dean W., 549 W. Fulton St., Chicago, Il. 

General Electric Co., Section Q-891, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

General Radio Co., Cambridge, Mass. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


TUBES, Fibre. See Fibre, Vulcanized. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 2035 Charleston St., 
Ill. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Ilsco Copper Tube & Products Co., Inc., Dept. E. M., 5629 
Madison Road, Cincinnati, Ohio. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 


TUBING, Phosphor Bronze 


Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


Chicago, 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’’ 

General Electric Co., Section Q-891, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Em- 
pire.’’ 


TUNGSTEN, Wire, Rods, Sheets & Special 
Shapes 

Callite Products Div., 
Union City, N. 

Cleveland Tungsten Mfg. Co., Inc., 9410 St. Catherine Ave., 
Cleveland, Ohio. 

Fansteel Metallurgical Corp., North Chicago, IV. 


TWINE, Armature 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


UNDERCUTTERS, Mica. 
chines & Tools. 


UNITS, RODS, GRIDS, ELEMENTS, Resis- 
tance. 

yeneral Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Warren Electric Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd St., St. Louis, Mo. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa. 


VALVES. See Controls & Valves. 
VARNISH, Insulating. Also See Finishes 


Acme Wire Co., New Haven, Conn. 

Dolph Co., John C., 168 Emmett, Newark, N. J. 
‘*Electric Lacquer,’’ ‘‘Synthite.’’ 

General Electric Co., Section Q-891, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘‘Glyptal.”’ 

Impervious Varnish Co., Koppers Bldg., Pittsburgh, Pa. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Lastik Products Co., Inc., 8070 American Bank Bldg., Pitts- 
burgh, Pa. 

Mica Insulator Co., 200 Varick, New York, N. 

Sherwin-Williams Co., Cleveland, Ohio. 

Walker Co., H. V., Box 273, Elizabeth, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


VOLTMETERS. 


WASHERS, Felt 
Felters Co., 210 South St., Dept. E. M., Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Bristol, Conn. 

Beall Tool Co., East Alton, Tl. 

Butcher & Hart Mfg. Co., Toledo, Ohio. 

Eaton Mfg. Co., Massillon, Ohio. 

Hobbs Mfg. Co., Worcester, Mass. 

National Lock Washer Co., Newark, N. J. 

en Steel & Wire Corp., Germantown, Phila., Pa. 
Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago,Tll. 
Thompson-Bremer Co., 1640-A W. Hubbard St., Chicago, Th. 
Washburn Co., Worcester, Mass. 

Wrought Washer Mfg. Co., 2200 So. Bay St., Milwaukee, Wis. 


Eisler Elec. Corp., 547—39th St., 


See Slotting Ma- 


**Chinalak.”’ 


Y. ‘‘Linolac.” 


See Instruments. 


ELECTRICAL MANUFACTURING 


THE PERFORMANCE OF A WINDING 
DEPENDS ON ITS INSULATION 


. and performance is the final factor 
that controls production costs. Economical manufac- 
turing can only be obtained if your products give re- 
liable and consistent service. Every reject and every 
returned unit must be charged against production. 


@ The DOLPH Company has had over 25 
years’ successful manufacturing experience. This plus 
the most modern research facilities enable them to 
offer you the ultimate in insulating varnish. 


@ Whether you manufacture motors, relays, 
transformers or any other type of electrical equipment 
that requires insulating varnish, H can assist 


you to eliminate costly rejects and to lower produc- 
tion costs. 


@ DOLPH'S Insulating Varnishes keep in 
step with the modern trend of quality first. They are 
built up to a standard—not down to a price. 


JOHN C. DOLPH CO. 


Insulation Specialists 


168 EMMETT STREET NEWARK, N. J. 


COMMUTATORS 


At Low Prices 
MOULDED TYPE (PATENTED) for defrosting 


fans, and car heater motors. Send for prices 
and specifications. 


HOMER COMMUTATOR CORP. 
4748 HOUGH AVENUE CLEVELAND, OHIO 


SAFE - QUICK - NEAT 
IDEAL eas 


Manufacturers are profiting by lowering 
labor costs and speeding up production. 
Joints made in fifteen seconds—yet 
they’re neater, stronger, better than 
those made with solder. No tape to dry 
‘i out. Wires can’t pierce through. 
Available for joining solid or stranded wires ranging 
from 2 No. 20 up to3 No. 10. Samples upon request. 


Fully approved. Listed by Underwriters’ Laboratories. 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue Sycamore, Illinois 
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Don’t Blame Us for 
Blowing the Horn 


Anyone who has ever designed a horn 
or horn relay will tell you that con- 
tacts are a tricky problem. For a high- 
ly inductive d. c. circuit of this type, 
the contact metals and the mechan- 
ical design must be right, and the 
only way to be sure is to make tests. 

It is customary in the Fansteel lab- 
oratory to put a set of horn contacts 
through a minimum of 100,000 cycles 
of operation—two to five times the 
operative life expectancy—before a 
recommendation is made. 

And this is true not only of horns, 
but any electrical appliance using 
contacts. It will not obligate you in 
the least to have Fansteel study your 
contact problem. The answer will be 
better contacts, or saving in cost— 
or both. 

Tungsten, molybdenum, platinum, 
silver and special alloys are used in 
Fansteel contacts. Result: a contact 
for every purpose in every price class. 
Write and reserve a copy of our new 
Technical Manual—soon ready. 


>FANSTEEL 


METALLURGICAL CORPORATION 
oO NORTH CHICAGO, ILLINOIS 


TANTALUM TUNGSTEN .. MOLYBDENUM 
ACID PROOF EQUIPMENT .. COLUMBIUM 
Oo ELECTRICAL CONTACTS . . «. TANTALUM CARBIDE 
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WIRE SPRINGS 


AND SPECIALTIES 


ALL SIZES 
meas 
& ALL METALS 


SEND US YOUR INQUIRIES 


UR 


Pee as CLEVELAND, OHIO 







EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





Mention 


ELECTRICAL 
MANUFACTURING 


When Writing Advertisers 








CLASSIFIED INDEX 


WASHERS, Metallic 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. O. 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich 
Plume & Atwood Mfg. Co., Waterbury, Conn. 


Whitehead Stamping Co., 1675 W. Lafayette Blvd., Detroit, 
Mich. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and Fin- 
ishing; Chatterton’s Compound; Sealing Cement. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section Q-891, Appliance and Mer 
chandise Dept Bridgeport, Conn 
Mica Insulator Co., 200 Varick, New York, N. Y. 


WINDERS Coil. See Winding Machines. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 
Universal Winding Co., Boston, Mass “*Leesona.’’ 


WINDINGS. See Coils, Finished. 


WIRE & CATHODES Oxide Coated for Radio 
Tubes, Cathode-Ray Tubes; Also Special 
Applications 

Callite Products Division, Eisler Elec. Corp., 547—39th St., 
Union City, N. J. 


WIRE, Armature Banding. See Wire, Bare. 
WIRE, Bare 


Copper, Phosphor Bronze, Steel, Iron; Armature Banding. 
See also Tungsten & Molybedenum. 

American Enameled Magnet Wire Co., Port Huron, Mich 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

Phosphor Bronze Smelting Co. 2200 Washington Ave., Phila- 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 


Scovill Mfg. Co. 65 Mill, Waterbury, Conn. 
WIRE, Copper Clad 


Callite Products Division, Eisler Elec. Corp., 547—39th 
Union City, N. J 


WIRE, Copperweld 

Callite Products Div., Eisler Elec. Corp., 547—39th St., 
St., Union City, N. J 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 


WIRE, Fixture 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-891, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Rockbestos Products Corp., 711 Nicoll St., New Haven, Conn. 


WIRE FORMS 

American Steel & Wire Co. 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, Ohio. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, Mich. 

Raymond Mfg. Co., Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Colo- 
rubber,’’ ‘‘Nitro.’’ : 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 
“‘Enterite,’’ ‘‘Peerless.’’ 

General Electric Co., Section YR-6110, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. “Ge Flex,’’ ‘‘Delta- 
beston.’’ 

Holyoke Co., Inc., 720 Main St., Holyoke. Mass. 

Rockbestos Products Corp., 711 Nicoll St., New Haven, Conn, 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Cot- 
enamel,”’ ‘‘Celenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 711 Nicoll St., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cupron,’’ 
“‘Fecraloy,”’ **Hilo,”’ “‘Cobanic,”’ “Radiocarb,” 
““Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Advance,’’ ‘‘Calido,’’ 
“‘Climax,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
“Gridnic,’"’ ‘‘Radiohm,’’ ‘‘Ohmax,’’ ‘‘Midohm,”’ ‘Lohm,’’ 
“‘Ideal,’’ “‘Karma,’’ ‘‘Lucero,’’ ‘‘Nichrome.” 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. “‘Chromel,’’ ‘‘Copel,’’ 
‘‘Chromel-Alumel.’’ 

Jelliff Mfg. Corp., C. O., Southport, Conn. ‘‘Kanthal.’’ 


WIRE, Stitching Fibre Case 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 

New Jersey Zinc Co., 160 Front, New York, N. Y. ‘‘Horse 
Head.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 


& Strip.) 
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GUARDIAN 


1627 W. WALNUT ST. 





GUARDIAN 


You know they'll be right, 


Use them for greater 


Solenoids—Step-Up Switches—Locking Relays— 
Time - Delay —Overload—Counting Units—Mercury 
your order. 


Write for big, illustrated Catalog “Relays by Guardian” 


LV) 


IS JUST AS SENSIBLE AS AN OVER- 
SIZED CONTROL IN A SMALL SIZED UNIT 


RELAY 


ARE FORM FITTED TO YOUR PRODUCT 


Relays by Guardian are made to your own specifications, 
tailor-made to fit your product. 
because they're designed the way you want them in the first 
place; designed in a great variety of shapes and sizes—designed 
to give you maximum service in minimum space. 
them durable, reliable, economical. 
all-round satisfaction. 





You'll find 





eee 


Series 30-250-4G2C-1 A. C. Relay 
Lt. 2-34"; Wt. 2-14"; Ht. 2-56” 


ELECTRIC 


CHICAGO, ILLINOIS 
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““Colo- 


me 
Mer 
Delta- 


Conn. 


CAPACITORS _ lei impreanated) 





Mich. 
licago, 


a for Capacitor Motors 





N. Y. 
Conn. 
Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
pee qualifies us in the Capacitor Motor field. 
lide, Let us solve your capacitor problems. 
ohm,’’ 
Other 
sic ACME WIRE MAGNET WIRE — COILS 
Seda VARNISHED INSULATIONS 
i THE ACME WIRE CO. ga ,>, 
New Haven, Conn. 
‘Horse Branch Offices in Principal Cities 
Wire 
pues Can Be 
Punched, 
Turned, 
Sh d There is practically no limit to the ways 
aved, in which electrical manufacturers have 
MOTORIZED SPEED REDUCERS Drilled, tested the versatility and toughness of 
AIS -— “= manufacturer and R d Diamond Vulcanized Fibre. Made 
as S speed machines , 
ggg tte: “ange rie eamead, from the finest selected rag stock, 
7 a ducers consisting of: Threaded, thorough curing assures uniformly ex- 


16 TYPES—foot, flange, foot and i i i 
lll tallied by Mi cellent dielectric and mechanical per- 
multispur and planetary gears — illed 


Le TS ae at ep A / formance. In addition, it is ideally 
r to 1150 R. P.M. Made byac Pte | i ini 
\ which has built geared Soames Hest pri oY Planed, suited to any forming or machining 


ROTARY CONVERTERS - - BLOWER WHEELS i — i i - 
MOTORS - - GENERATORS. Send Requirements. Sawed operation . universal favorite through 


JANETTE MFG. CO.,554 Monroe St., CHICAGO , out the electrical industry. 
Formed, 





Available in sheets, rods, and tubes in 

& Bent. standard lengths and sizes. Large stocks 
at well located shipping points guaran- 
tee quick delivery. 


Send today for our interesting book 
on the uses of the amazingly adaptable 
Diamond Vulcanized Fibre. Ask us 
to quote on special parts, either stock 
items or machined to specifications. 





















NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
mesh. NO set-screw contact . NO flattening or 
separating of wires ... NO limitation to one size 
wire... NO shearing effect whatsoever ... N 
special tools required to make connection . NO 
need for you to search any longer for the PERFEC’ Tr 
solderless connector—WE HAVE IT. 


Send for samples and prices. Abdio Dept. EM eo O N sy I SY ) | ye A L a D I A A O N D 


ILSCO COPPER TUBE & PRODUCTS, Inc. FIBRE COMPANY 
5629 Madison Rd. Cincinnati, O. NEWARK, DELAWARE . 
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Taylor Insulation—an outstanding high 
quality fish paper, developed primarily 
as an insulation for armature slots and field 
coils—is finding its way into many 
other difficult insulating jobs. Strong, 
tough, this flexible material possesses 
high dielectric strength and will with- 
stand severe bending without cracking. 
Its hard surface resists the abrasive ac- 
tion of rough surfaces with which it 
comes in contact. 


Taylor Insulation is available in continu- 
ous rolls from 3/16’ wide (ribbon rolls) 
up to 58” wide (full width rolls), in thick- 
nesses from .004” to 1/16”. It is also avail- 
able in sheets in thicknesses up to 4”. 


(PR ARO) ea OO me 


NORRISTOWN, PENNA. 


il Li 


WARMTH AND CHEER 





ABOUT THE 


PITTSBURGHER 
Steel City’s Newest Hotel 


All rooms have radio at no ex- 
tra cost, outside view & bath. 


MUST BE A GOOD HOTEL 
TO BE SO POPULAR 


RATES: Single Occupancy... $3.00 and $3.50 
Double Occupancy... $4.50 to $6.00 
Only Pittsburgh Hotel With Radio in Every Room 


THE HOTEL PITTSBURGHER 





A A AE SIE 
A KNOTT HOTEL * JOSEPH F. DUDDY, Manager 
EL MTEL ETc TERMITE 
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TAYLOR 


DPT eR eae nel) 


K & H SOLDERLESS TERMINAL LUGS 





Catl. For Wire Sizes 
No. 1021 8 to 4 incl 
Send for free samples and catalog on these and other numbers 
Cat. For Wire Sizes 
No. 1015 


18 to 10 incl. 














We manufacture standard and special devices for the Electrical Trade 


KRUEGER & HUDEPOHL 


THIRD & VINE STS. CINCINNATI, OHIO 





TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, or 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 
Bulletins 





Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 
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Base design by Barnes & Reinecke 


SOUND PLASTIC MOLDING 


Light, practical, and lastingly beautiful, is the base 
of molded Bakelite which we produced for Rand 
MeNally’s new nine inch celestial globe. 

One of the most important of the many reasons why 
firms like Rand McNally & Co. continue to bring us 
their plastic molding jobs, is our ability to under- 
stand and appreciate each problem as a whole. To 
us, a piece is not just material molded to a given size 
and shape, but a definite part of a complete product, 
to be manufactured, sold, and used. 

We believe you will find this viewpoint decidedly 
helpful on your next molding job. May we discuss 
it with you? 


CHICAGO MOLDED PRODUCTS 


I) 
2144 Walnut Street Chieago, Hil. 





CREW MACHINE 


PRODUCTS 
PRINGS  “cerience’ 
TOOLS AND DIES—METAL STAMPINGS 


Dependability—Accuracvy—Uniformity 
Send us your specifications 


WILLIAM STEINEN MFG. CO. 


164 Pennington Street Newark, N. J. 


HEAT REFLECTING “ELEMITE” INSURES 


THE LIFE OF THE HEATING ELEMENT 


ae pe ae 
ugged an 

withstands DE el. 
Thermal = ~ ae 
Shock. Any te 
Size. Any 
Shape. 


Samples for 
testing and 
price esti- 
mates fur- 
nished upon 


APPLIANCES request. 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 


EAST LIVERPOOL, OHIO, U. S. A. 





IT STANDS UP! 






that’s why 


ech Chromoxide 


is specified so often 


Engineers are specifying Vega Chromoxide 
wire because it gives their product a mag- 
net wire that combines the refractory qual- 
ities of Class B insulation with the high 
space factor of enameled wire — assuring 
a winding in their product that will give 
dependable, trouble-free service under the 
hardest operating conditions. 


Equipment wound with Vega Chromox- 


ide wire is being operated continuously 
at Class B temperature limits (A. I. E. E. 
Standards) without breakdown of any kind. 


Investigate the opportunity for improve- 


ment that Vega Chromoxide wire will un- 
doubtedly make possible in the operation 


of your product. We will welcome the 


idea of cooperation with your engineers. 


Test samples and a wealth of technical 
data are immediately available. May we 
hear from you. 


VEGA 


Branches in 
Principal 
Cities 





Y 
WIRE 


Made by AMERICAN ENAMELED MAGNET WIRE 
COMPANY, Port Huron, Michigan. Manufacturers of 
ENAMELED MAGNET wire... ANTENNA wire... 
ANNUNCIATOR wire... AUTOMOTIVE cable... 
BARE COPPER wire .. . FLEXIBLE cords . .. LAMP 
cord... RADIO wire ... RUBBER COVERED wire 


















ROLLER-SMITH | | SIGMA ANNOUNCES 
PRECISION THE MODEL 2-A RELAY 
B AL AN CES A 12 milliwatt semi-sensitive instrument for general elec- 


tronic and industrial uses. 


It embodies the following fea- 
tures: 


Input 12 milliwatts, D.C. 
Hair-spring adjustment. 
Single pole double throw. 


Operable in any position at 
rated input. 


Fine Silver Contacts control 
loads up to 1! amperes at 
110 volts A.C. 


Neatly housed in glass-topped 
dust cover. 

Mounted on 5-pronged plug-in 
base fitting standard V.T. 


Are Accurate, 
Speedy and 


Direct Reading 


They are used for weighing articles from 
1/10 th mg to 50 grams and for measuring the 





surface tension and specific gravity of liquids. 


é ‘ socket. 
If you are accustomed to the usual analytical 

lees . se eeeeee Pinteaeins alance List Price 
balance the Roller-Smith Precision Balance ee een cane 
will be a revelation to you. With higher coil resistances up to 8,000 ohms.... $5.50 


* * 
Send for Catalog G-240. * * 


NOTICE: To our 4 milliwatt line there has been added Model 
1-C which is available in either of two resistances, 13,500 ohms 


and 17,000 ohms. This is an instrument of the same type as 
LLER-SMITH COMPAN our Model 1-A, having the same balanced and jewelled move- 
ment, and differing only in height. List Price $12.00. 
POLL cc. and Protective Apparatus 


MAIN OFFICE: WORKS: 
2140 Woolworth Bidg., NEW ae BETHLEHEM, PA. SIGMA INSTRUMENTS INC. 


Sales Agencies in Principal Cities in U. S. A. and Canada 388 Trapelo Road Belmont, Mass. 





















Announcing — 


TRIMETALLIC 
CONTACT FACE PLATES 


@ Efficient Electrically @ Perfectly Bonded 
@ Easily bey or attached to supporting members 
®@ High Heat Conductivity 


These superior new contact materials, consisting of composite sheet metals, have 
been developed by Callite Products Company during the past year. 


With 
UNIVERSAL — 
PORCELAIN 


Always exact to dimen- 
sions which are held to ex- 
tremely close limits. 


Best materials and careful 














“ - These consist of a silver or silver alloy face plate abutting against a high con- 
Send specifications or engineering ducting cuprous metal layer and joined to an iron, steel, mone! metal or nickel 
blue prints for quotations. assure sound backing. 


Orders filled promptly. 


Porcelain in colored 
glazes. 


UNIVERSAL CLAY PRODUCTS ag 
SANDUSKY QHIO © 


These trimetallic compositions form a new and improved contact material for 
which patents are pending. 


CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 


pieces. 






547 - 39th STREET UNION CITY, N. J. 


(om I I om il al oI I 
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MANUFACTURERS OF A 
COMPLETE LINE OF CAR- 
BON BRUSH PLATES, STRIPS 
AND FINISHED BRUSHES. 
SINGLE PHASE REFRIGERA- 
TOR AND SMALL APPLI- 
ANCE MOTOR BRUSHES 
CARRIED IN STOCK. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE + CLEVELAND, OHIO 


Motors and equipment —end needless 
breakage, replacements and re-finishing. For 
assembly and repair standardize on Chicago 
Rawhide” Hammers that have the punch of 
a sledge with the non-marring resiliency of 
tough, hard rawhide; that always strike 
true, and hold their smooth face. 

These are balanced handy tools with 
weighted single piece malleable iron heads 
that take replaceable (insert) faces of tightly 
coiled Java Water Buffalo Hide—specially 
treated, unbelievably tough and long wear- 
ing. Write for catalog. 


Chicago Rawhide Mfg. Co. 
1281 Elston Avenue Chicago, U.S. A. 


QCM CM CMC Les 
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HIGH - FRE@ 


CONTROLLED 


OHMITE 
40) ha: 
iia 
ot LO) Ge) 


- To 
= APPARATUS 











Manufacturers of high fre- 
quency apparatus have 
suffered considerable 
annoyance from complaints 
that their equipment in- 
terferes with near-by radio 
receivers. 

OHMITE Power Line Chokes 


may now be use ~d in connec- 


5, 10 and 20 amperes, will 
serve for most applications. 
Special chokes can be made 
for apparatus drawing more 
than 20 amperes. 

These filters may be built- 
in as standard equipment, 
or may be specially furn- 
ished for those installations 
where equipment is re- 
ported to be causing inter- 
ference. Complete data is 
contained in Bulletin 105, 
sent on request. 





How about 





























tion with standard by- — 


condensers to serve 
filter—preventing high fre. 
quency currents from being 
carried out over power lines. MANUFACTURING CO. 


Three stock sizes, rated at 4843 Flournoy St., Chicago, Ill. 


Manufacturers of Rheostats, Resistors and Tap Switches 








Send for 
bulletin F. 





















NEW 3°: 
#75CH Series timer 15 
ampere A.C. and D.C. 
silver contact switch. 
The reputation of your product de- 
pends upon the reliability of its con- 
trol apparatus. Cautious buyers 
and experienced users select a de- 
pendable automatic timer. 


WALSER AUTOMATIC TIMER (Co 


Clock and Motor Operated Timing Devices 
GRAYBAR BLDG., NEW YORK, N. Y. 





Better Lugs— 
Better Service 


Wolverine Soldering Lugs, made of 
pure electrolytic copper, are better 
because Wolverine goes to the trouble 
to make them better. 

Square end design provides greater 
contact area, hence better electrical 
service. 

Ample stocks assure better service 
in shipment. 


Use Wolverine Lugs 


WOLVERINE TUBE COMPANY 
1441 Central Ave. Detroit, Michigan 
STOCKS IN ALL PRINCIPAL CITIES 
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2 SPECIAL 
your order? STUDS 

We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 


May we quote you on your 


SCREW NUTS 


order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 








GET “MUST” ORDERS STRAIGHT TO THE 
SPOT AT WIDE-OPEN SPEED BY... 


AIR EXPRESS 


“ ... 2,500 MILES OVER- 
ho NIGHT— NATION-WIDE 
@ You can contact by Air E uxpress directly overnight 
216 key cities in the ‘United States and Canada, bit 
32 Latin-American countries almost as fast. By quick 
hook-up with through Railway Express trains the 
continent’s under your thumb ‘for the in-betweens, 
many in a few hours and all at economical rates. 

* Day and night service. * Prompt pick-up and de- 
livery in all cities and principal towns, without extra 
charge. * One organization — one responsibility. 


It’s a high-voltage service. made to your specifica- 
tions. Phoue any Railway Express ‘office and the 
connection’s made. 


AIR EXPRESS 


DIVISION 


RAILWAY EXPRESS AGENCY 














Continuous Adjustment 
which varies the current 
intensity to suit the job 


New electrical and mechanical features greatly 
improve the smoothness of operation, add to the 
life of the rheostat itself, and give greater scope in 
application. You must “feel” this rheostat your- 
self to fully appreciate 
its mechanical perfec- 
tion. Bulletin No. 60 
gives complete techni- 
cal data on the im- 
proved Ward Leonard 
vitrohm pressed steel 
Plate Rheostats and 
fully describes their 
many new electrical 
and mechanical ad- 
Ward Leonard Vitrohm Pressed Steel vantages. 


Rheostats de in 6, 8 and 13 inch 
Gena a a ate olen. Send for @ copy. 


BULLETINS— Other Ward Leonard Rheostats, Resistors 
and Relays, large and small for every purpose. Send for 
bulletins or outline your requirements no matter how 


difficult. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


ee ee ee Se SS SS SE SS eS 


WARD LEONARD ELECTRIC CO. 


34 South Street, Mount Vernon, N. Y. 


Please send me your composite Bulletin No. 60 
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Sigma Instruments, Inc. 
Signal Electric Mfg. Co. 
a EC Me cick cw.ccd da cok sy kk we eeaeee aes 
eM a ree a pe Oe ee ee 100, 
Sta-Warm Electric Co. .... 
Sen Se i a wi cc's en 'Cebe 40 x68 oi Oe ed dea ee 
Strand & Co., N. A. 

a NE A oS os ks a Cacadadeb semis wae mawacmacen 
Superior Carbon Products, Inc. 


ee. GRA ea OPUS d claw t hae eke Renee eee 
Thomas & Skinner Steel Products Co. 
Thomas Steel Co. ........ 
Thompson-Bremer & Co. 
Torrington Mfg. Co. 
THO Cis, BE Be cnvcees cikoudsvetxgueeveneamaet ows 
Triplett Electrical Instrument Co. 


Union Carbide and Carbon Corp. 
Ureed: Sitbe. eee. See GS ek ccc vcsviedecececcsacs 
United States Steel Corp. Subsidiary 
Universal Clay Products Co. 
Universal Winding Co. 


Nn CE Eng det, bare dig wie Saas «okie eta see 
Walser Automatic Timer Co. 
Ween Ramee Meee CM in dcds eso vecssicbivivisiavers 
Waterbury Rolling Mills, Inc 
ER RS og ae h0 sd Kika aw aeitn's we caw ee week oa 
West Virginia Pulp & Paper Co. 
Western Felt Works 
Whitehead Stamping Co. 
Wiegand Co., Edwin L. 
WN CER 60% nobewekss bes uneeerdnnseneeapacbakuctiee 
Wilmington Fibre Specialty Co. 
Wilson Co., H. Pee CLT E Ee SP EET Or ree ee 
Winsted Div. Hudson Wire Co. 
Wire Stripper Co. 
MRE MN OS. isis 2 ing Ms de oe ve ew eee 
Woods Machine Co., S. A. 
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For the new home model Alpine Sun 
Lamp, Hanovia Chemical & Mig. 
Co., Newark, N. J., are using S-W 
Kem Art Metal Finish. The beauty. 
and durability of this smart, finely 
textured finish, plus the low finish- 
ing cost and simplified operations 
makes it ideal for this type product. 


For all your needs let S-W Finishes, 
the S-W Finishing Engineer and In- 
dustrial Color Service be your an- 
swer. Write The Sherwin-Williams 
Company, Cleveland, Ohio and all 
principal cities. 








SHERWIN- 
WILLIAMS 


INDUSTRIAL FINISHES 

















































proved B-L Dry Metallic Electronic Rectifiers 


4 and | 
ee for Manufacturers and General Use : 


TODAY many of the largest electrical manufacturers are your specific needs. Those illustrated above are ideal for 
successfully using B-L Rectifiers as standard equipment all electrical equipment and apparatus requiring rectifica- 
. .. Tried and proved, B-L Rectifiers are Bone Dry— tion up to 110 volts . . . Outline your reé quirements and 
Noiseless—Durable and Compact . . . They are furnished we will be glad to send you sample units for testing. Ask 
in standard capacities in full wave units or are built to also, for the interesting pamphlet describing B-L Rectifiers. 


APPLICATIONS—Operating Relays—Charg- 
ing Batteries—Pin Ball Games—Telegraph 
Circuits—Telephone Circuits—Burglar Alarms 

Signal Systems—Time Clocks—Electric Or- 
gans Dynamic Speaker Fields Elevator 
Controls—Magnetic Brakes—Electroplating— 


The B-L Electric Mfg. Co. 


Electric Welding—Battery Substitutes—Fre- 
quency Changers—Operating Motors- Mag- 
netic Chucks—Time Stamps—Quantitative 
Analysis—Electrolysis—General Laboratory— 
use wherever source of low voltage D.C. 
required. 
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| DRIVER-HARRIS COMPANY 
HARRISON, NEW JERSEY 


120 ELECTRICAL MANUFACTURING 





Hoover presents “‘The first basically 


new vacuum cleaner in ten years.”’ 


Three and a half pounds lighter. Scratch-proof 
finish. Quieter. New convenience features. Smart, 
modern contours .. . There’s the modern for- 
mula for more vacuum cleaner sales! 

Thirteen new plastic parts help make this new 
Hoover the most salable cleaner on the market. 
Motor-housing, connectors, crevice-tool, etc., are 
molded of Durez—half the weight of aluminum, 
non-resonant, and fabricated complete in a single 
operation. Other plastic parts are the tear drop 
motor cover, blower, attachment, ventilating fan, 
bag attachment and core plugs. 

Redesigning with plastics means more than 
new sales arguments, too. With the new Hoover, 
demonstrators can’t chip the molded hood, and 


thousands of dollars in factory refinishing are 
saved. And the Durez parts are made in one 
operation, complete with holes, lugs, imbedded 
insets and final lustrous finish. 

Why not let Durez bring these same advan- 
tages to your product? For further information 
and a copy of free monthly ‘““Durez News” write 
General Plastics, Inc., 161 Walck Road, North 
Tonawanda, New York. 


General Plastics’ 





Control switch for automatic sprinklers. 
... Fire Underwriters approved this Globe 
mercury switch after it withstood an in- 
ternal pressure of 840 pounds per square 
inch without distortion. Durez is the 
ONLY material that could meet all the 
Globe specifications as to tensile and 
electrical strength, resistance to water, 
mercury and heat. 


Cases that never show their age ... The 
Durez cases for the American Stove 
Timer are pleasant to touch, sleek and 
beautiful. They will never dent, chip, 
warp or peel. They will be unharmed 
by soap, boiling water, fruit acids and 
cleaning materials. A wipe or two with 
a damp cloth, and the cases will be 
new again. 


Design innovation .. . Instead of the 
cumbersome screws formerly used, this 
new Arrow, Hart & Hegeman plug is 
held together by a wire clip sliding along 
grooves in the plug face. The entire plug 
is molded of Durez—formed and finished 
in one operation, complete with grooves, 
exterior decorations and the final sur- 
face finish. 
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In the bag — not om the cord! Now ALL ap- 


® 


\ . 


pliances. can lane a sleek, clean, COLORFUL 
rubber-jacketed. cord. General Cable ultra- 
modern prdductién methods have made its 
SJ Appliance Cord a sales asset in mer- 
chandising even the low and popular priced 


items ... Your choice of colors — and bright, 


GENERA 





seer SER RET PR 


ae ae Gah a se i es 
pusi Belongs 


clear colors that HELP SALES. Even the most 
unobservant purchaser cannot help feeling 
and appreciating the QUALITY of a General 


Cable Cord. Bracelet labeled, of course ... 


And for your top-price line — SUPER SERVICE. 


Write, wire or telephone the nearest office for prices and data. 
GENERAL CABLE CORPORATION, Atlanta, Boston, Buffalo, Chicago, 
Cleveland, Dallas, Detroit, Los Angeles, New York, Philadelphia, Pitts- 
burgh, Rome, (N.Y.) St. Louis, San Francisco, Seattle, Washington, (D.C.) 


L CABLE 


ALSO LAMP, HEATING APPLIANCE AND OTHER CORDS FOR EVERY SERVICE 
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